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SUMMARY 

Introduction 

This Environmental Impact Statement (EIS) analyzes the environmental 
consequences of six alternatives (including the No Action and Preferred 
Alternatives) for reclaiming the Jackpile-Paguate uranium mine. The 
mine is located on three tribal leases within the Laguna Indian 
Reservation, about 40 miles west of Albuquerque, New Mexico. The 
leaseholder, Anaconda Minerals Company, mined from 1953 to 1982. Out 
of a total of 7,868 leased acres, 2,656 acres were disturbed by 
mining. This disturbance includes three open pits, 32 waste dumps, 23 
protore (sub-grade ore) stockpiles, four topsoil stockpiles and 66 
acres of buildings and roads. 

The lease terms and Federal regulations give the Department of the 
Interior (DOl) the authority to require reclamation of the minesite. 
The two main DOl agencies involved in this project are the Bureau of 
Land Management (BLM) and the Bureau of Indian Affairs (BIA). The BLM 
acts as the overall technical adviser while the BIA is responsible for 
the surface aspects of reclamation. 

The public scoping process was used to focus on the major issues to 
be considered in this EIS. The two major issues identified were 
ensuring human health and safety and reducing radioactive releases. 

There are no Federal or State regulations or standards for reclaiming 
uranium mines so a range of alternatives are evaluated in this 
document. These alternatives are: 1) No Action 2) Green Book Proposal 
3) DOl Proposal (with Monitor and Drainage Options) 4) Laguna Proposal 
5) Anaconda Proposal and 6) Preferred Alternative. 

Description of the Alternatives 

No Action Alternative 

For this EIS, the No Action Alternative would mean that no 
reclamation work would be performed. Anaconda would continue their 
security program to prevent unauthorized entry and they would continue 
to operate an environmental monitoring program in perpetuity. This 
alternative is not considered reasonable for this project due to the 
need to protect public health and safety. 

Green Book Proposal 

The Green 
Company but 
Reclamation 
forward in 
consistency 

Book Proposal was originally developed by Anaconda Minerals 
was subsequently replaced by the 1985 MUltiple Land Use 

Plan on August 19, 1985. The Green Book is being carried 
the Final EIS for continuity of impact analysis and 

with the DEIS. 

vi 
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The open pits would be backfilled to at least three feet above ground 
water recovery levels as projected by Dames and Moore, 1983. All 
highwa11s would be scaled to remove loose material. The rim of Gavi1an 
Mesa would be cut back by mechanical means or blasting and the base of 
the highwa11 would be buttressed with waste and overburden. Waste dump 
slopes would be reduced to between 2: 1 and 3: 1; most slopes would be 
terraced. Jackpi1e Sandstone exposed by res10ping would be covered 
with four feet of overburden and one foot of topsoil. All protore and 
waste material lying within 200 feet of the Rios Paguate and Moquino 
would be removed. Facilities would either be removed or cleaned up and 
left intact. All disturbed areas (pit bottoms, waste dumps, old roads, 
etc.) would be topsoi1ed and seeded. Reclamation would be considered 
complete when the weighted average for basal cover and production on 
revegetated sites equals or exceeds 70 percent of that found on 
comparable reference sites. The post- reclamation monitoring period 
would be a minimum of three years. 

DOl Proposal (Monitor Option and Drainage Option) 

This alternative was developed by the DOl. It is based on a series 
of technical reports, contracted studies and fie1 data. Although 
similar to the Green Book Proposal in overall concept, it varies in 
important details. 

Because of concerns over the environmental impacts of either ponded 
water or salt build-up in the open pits, DOl has identified two options 
for treatment of the pit bottoms: 1) a Monitor Option which would 
backfill the pits with protore, excess material from waste dump 
res10ping and soil cover. Due to the excess material (approximately 19 
million cubic yards), the estimated backfill elevations of the pit 
floors could be 40 to 70 feet higher than the Green Book proposed 
minimum. The pits would remain as closed basins, in which case the 
potential build-up of salt and saline water in the soils of the pit 
bottoms would be monitored. If soil problems are observed, additional 
backfill and revegetation would be required. The monitoring period 
would be of sufficient duration to determine the stable future water 
table conditions; and 2) a Drainage Option which would restore the 
natural mode of overland runoff from the pit areas. Backfill volumes 
and elevations would be approximately the same as for the Monitor 
Option, but none of the pits would be left as closed basins. Open 
channels would be constructed with a slope equal to or flatter than 
local natural watercourses to convey runoff from the pit areas to the 
Rio Paguate. This would avoid ponded water or undrained saline soils 
on the reclaimed minesite. 

Laguna Proposal 

This alternative was developed by the 
consultation with their technical consultants. 
provided the DOl with details and/or changes 
which are reflected in the Final EIS. 

vii 

Pueblo of Laguna in 
In May 1986, the Pueblo 
to the Laguna Proposal 
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Under this proposal, all pits would be backfilled 10 above 
groundwater recovery levels projected by Dames and Moore, 1983. In 
general, the top 15 feet of each highwall would be cut to a 45 degree 
angle. With few exceptions, waste dump slopes would be reduced to 
3:1. Remove all contaminated material within 100 feet of the Rio 
Paguate. Remove waste dumps 50 feet back from the Rio Moquino and 
armor the toes of the dumps with riprap. Minesite facilities would be 
handled essentially the same as under the DOl's Proposal except that 
the rail spur would remain intact. Topsoiling, seeding techniques and 
other reclamation measures would be the same as DOl's Proposal. The 
post-reclamation monitoring period would vary from 3 to 20 years. 

Anaconda Proposal 

The Jackpile and South Paguate open pits would be backfilled to an 
extent that would prevent chronic free-water ponding with groundwater 
levels controlled in the backfill by phrea tophytic vegetation. The 
North Paguate open pit would be made into a water storage reservoir by 
diverting the Rio Paguate through the pit. The rest of Jackpile and 
North Paguate pit highwalls would be scaled or trimmed back a distance 
of 10 feet at a 3:1 slope. No additional modification of the South 
Paguate pit highwall is proposed. Waste dump slope modifications and 
topdressing requirements would vary. All Jackpile Sandstone and waste 
material would be moved back 50 feet from the Rios Paguate and 
Moquino. All buildings and other surface structures would be left 
intact where it is safe to do so. Revegetation success would be based 
on a comparison of the entire revegetated area relative to an analogous 
reference area on a weighted average basis. Revegetated areas would be 
sampled for the third year after the last seeding or reseeding effort 
by or for Anaconda and year-to-year thereafter until success criteria 
is met. 

Preferred Alternative 

Pits would remain as closed basins. They would be backfilled to at 
least 10 feet above the Dames and Moore (1983) projected groundwater 
recovery levels. In general, the top 15 feet of each highwall would be 
cut to a 45 degree angle. All soil at the top of the highwall would be 
sloped 3:1. With few exceptions, waste dump slopes would be reduced to 
3:1. There are two options for stream stabilization: Option A - to 
remove all material within 200 feet of the Rios Paguate and Moquino, 
and construct a concrete drop structure across the Rio Moquino and 
Option B: to remove all contaminated material within 100 feet of the 
Rio Paguate and to remove all waste dumps within 50 feet of the Rio 
Moquino and armoring the toes of the dumps with riprap. FaciH ties 
would either be removed or cleaned up and left intact. All disturbed 
areas (pit bottoms, waste dumps, old roads, etc.) would be topsoiled 
and seeded. Reclamation would be considered complete when revegetated 
sites reach 90 percent of the density, fequency, foliar cover, basal 
cover and production of undisturbed reference areas. The 
post-reclamation monitoring period would vary for each parameter. 

viii 
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Environmental Consequences of the Alternatives 

No Action Alternative 

Mineral resources in the PlS/17, NJ-45 and P-13 underground areas 
would remain accessible. Normal erosion would cause significant losses 
of all protore outside the pits. Gavilan Mesa would eventually 
collapse and bury the protore buttress at its base. 

The North and South Paguate pit highwalls would be stable. Gavilan 
Mesa is only marginally stable and would eventually fail. 

All 32 waste dumps would eventually experience mass failure resulting 
in blocked drainages, alteration of stream courses, increased stream 
sediment loads and decreased surface water quality. 

Ground above the P-lO decline could experience sudden and significant 
subsidence. Unsealed underground openings would present physical and 
radiological hazards. 

For the population within a 50-mile radius of the minesite, the 
absolute risk model predicts 15 additional radiation-induced cancer 
deaths over a 85-year period, of which only 0.3 would be lung cancer. 

There would be perpetual surface water 
year. Water quality in the rivers would 
erosion of protore piles and waste dumps. 
pits would have elevated levels of virtually 

loss of 200 acre-feet per 
decrease over time due to 

Water ponded in the open 
all constituents. 

Ground water would double in conductivity as it flowed through mine 
materials. Up to 50 acres of saline ponds would exist in the pit 
bottoms. 

Arroyo headcutting would eventually erode into the bases of I, Y, Y2 
and FD-3 dumps resulting in increased sediment loads to the rivers. 

Paguate Reservoir would continue to receive sediment at a rate of 22 
acre-feet per year. 

The Rios Paguate and Moquino could migrate laterally and erode the 
adjoining waste dumps causing increased sediment load and possibly 
increased levels of total dissolved solids (TDS), heavy metals and 
radioactive elements in the rivers. 

Mean waste dump erosion would be 79 tons per acre per year resulting 
in increased sediment load to the rivers and a deterioration of surface 
water quality. 

Total Suspended Particulate (TSP) 
State standards for short periods. 

Ix 

levels could exceed Federal and 
This would present an aesthetic 
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Headcuts would be armored to slow erosion, but the armoring would 
become ineffective due to siltation and bypassing and erosion would 
continue. 

Sedimentation of Paguate Reservoir would be reduced by reclamation. 

The removal of waste dumps 200' back from the centerline of the Rios 
Paguate and Moquino would provide a buffer against lateral migration 
and bank caving and thus reduce the possibility of adverse water 
quality impacts. 

Mean total waste dump erosion would be 26 tons per acre per year (a 
61 percent reduction from the No Action Alternative). 

TSP levels would be within Federal and State standards. Since all 
radiological material would be covered there would be no radiological 
air quality health impacts. 

Soil erosion rates would be reduced. Vegetative cover would lead to 
increases in wildlife populations. However, revegetated sites with 
only 70 percent of the basal cover and production of native reference 
areas would be less productive than natural sites and less capable of 
supporting populations of native and domestic herbivores. 

Improved access to cultural sites could lead to increased vandalism 
as well as providing easier access for religious purposes. 

Visual resource quality would be enhanced compared to the No Action 
Alternative. 

Reclamation would temporarily increase employment and income. 

Energy usage would be 292,000 kilowatt hours and 5.4 million gallons 
of fuel. Reclamation would require 201 man-years of labor. There 
could be 30.2 equipment use accidents. 

DOl Proposal (Monitor and Drainage Options) 

Specifications are proposed to control ground vibration and air blast 
effects. No blast related damage expected. 

Impacts on mineral resources would be the same as the Green Book 
Proposal except that extra highwall stabilization techniques would 
lessen the chance of Gavilan Mesa collapsing on the protore buttress. 

All highwalls would be scaled to reduce rockfall hazards. The top 10 
feet of any soil on the North and South Paguate highwall crests would 
be cut back to a 3:1 slope to prevent piping. The South Paguate pit 
highwall would be fenced to limit access to the crest. Recontouring 
Gavilan Mesa would increase its safety factor and lessen the chance of 
mass failure. 

xi 
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problem and possibly a health risk since radioactive particulates could 
be eroded from the exposed prot ore piles. 

Soil erosion rates would be high. Meager and scattered vegetative 
re-establishment would continue by secondary succession on habitable 
sites. Many disturbed areas would remain permanently barren. Wildlife 
populations would be low. 

There would be no impacts to cultural resources. Access would remain 
limited. 

Visual resource quality would remain poor. 

Socioeconomic conditions would remain as they are. 

Green Book Proposal 

No specifications to mitigate the effects of blasting are proposed. 
Possible damage to the homes in Paguate Village could occur. 

All mine entries would be sealed and their resources would become 
inaccessible. All protore would be placed in the open pits and would 
not be lost to erosion. Gavilan Mesa would eventually collapse and 
bury the prot ore buttress at its base. 

All highwalls would be scaled to reduce rockfall hazards. The North 
and South Paguate pit highwalls would be stable. Modifications to 
Gavilan Mesa would make it only slightly more stable than under the No 
Action Alternative and it would fail. 

Thirteen waste dumps would fail and 12 could fail. Environmental 
consequences would be the same as the No Action Alternative. 

All underground openings would be sealed thus eliminating the 
subsidence and radiological hazards. 

After reclamation, lung cancer deaths would be 10 percent of the No 
Action Alternative. All other cancer deaths would be reduced to less 
than 0.1 percent of the No Action Alternative. 

There would be a one-time loss of 3,000 to 4,000 acre-feet of water 
which would percolate into the pit backfill. Evapotranspiration from 
the pit bottoms would remove about 200 acre-feet per year. Waste dump 
reclamation would reduce erosion which, in turn, would decrease TDS and 
heavy metal concentrations in the rivers. Up to 200 acres of 
intermittent ponds in the pit bottoms would be saline and unproductive 
for livestock use. Ground water would show a temporary increase in TDS 
and heavy metals. As the ground water reverts to a reducing state this 
leaching effect would decrease. Pit bottoms would retain a lens of 
shallow salt water. 

x 
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FD-2, I and Y2 dumps would probably be stable. All other dumps would 
be stable. 

All underground openings, including the P-lO decline, would be 
treated the same as the Green Book Proposal and would result in the 
same impacts. 

Radiological health impacts would be the same as the Green Book 
Proposal. 

There would be a one-time loss of 3,000 to 4,000 acre-feet of water 
which would percolate into the pit backfill. Gentler waste dump slopes 
would reduce erosion 50 percent compared to the Green Book Proposal 
resulting in a corresponding decrease in TDS and heavy metal 
concentrations in the rivers. For the Monitor Option, any ponded water 
in the pit bottoms would be eliminated by remedial action; ponds would 
not exist under the Drainage Option. For the Monitor Option, ground 
water quality would be better than under the Green Book Proposal due to 
reduced evapotranspiration from the pit bottoms. The Drainage Option 
would further reduce the likelihood of evapotranspiration from 
waterlogged soils. 

An improved, no-maintenance armoring system would be used to 
stabilize all headcuts. 

Sedimentation of Paguate Reservoir would be reduced by reclamation. 

The removal of waste dumps 200' back from the centerline of the Rios 
Paguate and Moquino would result in the same impacts as described under 
the Green Book Proposal. 

For both options, mean total waste dump erosion would be 13 tons per 
acre per year (an 82 percent reduction from the No Action Alternative 
and a 50 percent reduction from the Green Book Proposal). For the 
Drainage Option, sediment would be generated from approximately two 
square miles of externally draining pits. 

TSP levels would be in the same range as for the Green Book Proposal. 

Vegetative cover would be at least 90 percent of that on surrounding 
natural land. Reclaimed plant communi ties would therefore be more 
comparable with natural c01ll)llunities in terms of vegetative diversity 
and production, soil retention and carrying capacity for native and 
domestic herbivores. 

Impacts to cultural resources would be the same as the Green Book 
Proposal~ 

Visual resource quality would be enhanced over the Green Book 
Proposal. 

xii 



0400016

Impacts on employment and income would be the same as the Green Book 
Proposal. 

Energy usage would be 290,000 kilowatt hours and 5.3 to 5.5 million 
gallons of fuel. Reclamation would require 198 (Monitor Option) and 
203 (Drainage Option) man-years of labor. Equipment use accidents are 
estimated to be 29.8 for the Monitor Option and 30.5 for the Drainage 
Option. 

Laguna Proposal 

Most impacts would be the same as DOl's Proposal. 
differences are noted below. 

The primary 

Limited blasting proposed. Specifications for limiting ground 
movement only. Air blast effects could result in broken windows and 
other minor damage. 

Recovery of buried protore would be enhanced because the protore 
would be segregated by grade and the location plotted on maps for 
future reference. 

Gavilan Mesa could eventually fail. 

Waste dump FD-2 would be probably stable. 
would be stable. 

All other waste dumps 

The arroyo west of waste dump FD-3 would be relocated and not need 
stabilization. 

Waste dumps along the Rio Moquino would be pulled back 50' and the 
dump toes armored with riprap. This design would have surface water 
quality impacts similar to the Green Book Proposal but would be more 
maintenance dependent. Waste dumps along the Rio Paguate would be 
moved back 100' from the centerline of the river. This centerline 
distance would not provide the same degree of protection against 
lateral movement and erosion as provided for under the Green Book 
Proposal. 

Since the top layer of backfill would be Mancos Shale, there is a 
possibility of temporary saturation of the topsoil/shale interface 
resulting in upward migration of salts which could inhibit plant growth. 

Energy usage would be 292,000 kilowatt hours and 3.7 million gallons 
of fuel. Reclamation would require 137 man-years of labor. There 
could be 20.6 equipment use accidents. 

Anaconda Proposal 

No blasting would be proposed. 
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Preferred Alternative 

Specifications are proposed to control ground vibration and air blast 
effects. No blast related damage expected. 

Underground resources would be inaccessible. 
buried in the open pits and not lost to erosion. 

All protore would be 

Rockfall hazards would be reduced by scaling the highwa11s. North 
and South pit highwa11s would be stable. Gavi1an Mesa could eventually 
fail. North and South Paguate pit highwa11s would be fenced to limit 
access to the crests. 

FD-2 dump would be probably stable. All other waste dumps would be 
stable. 

P-10 decline would be backfilled and sealed to eliminate any 
subsidence hazard. All underground openings would be sealed and all 
associated hazards eliminated. 

Post-reclamation radiological impacts would be less than 0.1 percent 
of the No Action Alternative except for lung cancer deaths which would 
be reduced to 10 percent df the No Action Alternative. 

There would be a one-time loss of 3,000 to 4,000 acre-feet of water 
which would percolate into the pit backfill. Water quality in the Rio 
Paguate would improve over time. Backfill would be added to the pit 
bottoms as necessary to control ponded water and saline soil. Ground 
water quality would improve due to evapotranspiration from the pit 
bottoms. 

An improved, no maintenance armoring system would be used to 
stabilize all headcuts. 

Sedimentation of Paguate Reservoir would be reduced by reclamation. 

Two options are presented for stream stabilization: Option A - would 
remove all waste material 200' from the Rios Paguate and Moquino 
providing a buffer against lateral migration, bank caving and thus 
reducing water quality impacts described under the No Action 
Alternative, and Option B - would remove all waste material 50' from 
the Rio Moquino and use riprap for protection against erosion and flood 
events. Along the Rio Paguate, all contaminated material would be 
moved back 100 feet from the river. Option B is more mainteance 
dependent than Option A. 

Mean total waste dump erosion would be 13 tons per 
82 percent reduction from existing conditions). 
expected within Federal and State standards. 

acre per year (an 
TSP levels are 

Vegetation cover would be at least 90 percent of that on surrounding 
natural communities in terms of vegetative diversity and production, 
soil retention and carrying capacity for native and domestic herbivores. 
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For the short-term, recovery of protore would be enhanced. Over the 
long-term, protore would be lost to erosion. For underground deposits 
and mine entries, the impacts would be the same as the Green Book 
Proposal. 

The North and South Paguate pit highwalls would be stable; Gavilan 
Mesa could eventually fail. Lack of fencing and scaling could be 
hazardous. 

Thirteen waste dumps would fail resulting in the impacts described 
under the No Action Alternative. 

The minimal topsoil cover on the protore piles and a 70 percent 
revegetative success criteria would not ensure a stable plant community 
over the long-term. Failure to provide for a stable plant community 
would result in increased erosion rates and subsequent release of 
radiological materials into the air and water. Mitigation of these 
impacts would require extensive maintenance and rehabitation. 

The total evaporative losses from the reclaimed pit bottoms and the 
North Paguate water storage reservoir would be greater than the 
perpetual 200 acre-feet per year of the No Action Alternative. 

The impacts of arroyo headcutting would be the same as the Green Book 
Proposal. 

Sedimentation of Paguate Reservoir would be reduced by reclamation. 

Since waste dumps would only be moved back 50' from the centerlines 
of the Rios Paguate and Moquino, lateral migration of the rivers could 
lead to increased TDS, heavy metal, and possibly radionuclide 
concentrations. 

Mean total waste dump erosion would be 21 tons per acre per year (a 
73 percent reduction from the No Action Alternative). 

TSP levels would be within Federal and State standards. Over the 
long-term, soil cover on protore piles would erode exposing 
radiological materials to the air. 

For areas outside the pits, impacts would be the same as the Green 
Book Proposal. Phreatophytes may not survive over the long-term due to 
surface salt build-up. 

Impacts to cultural and visual resources would be the same as the 
Green Book Proposal. 

Impacts on employment and income would be the same as the Green Book 
Proposal. 

Energy usage would be 292,000 kilowatt hours and 2.1 million gallons 
of fuel. Reclamation would require 7 man-years of labor. There could 
be 11.6 equipment use accidents. 
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Improved access to cultural sites could lead to increased vandalism 
as well as providing easier access for religious purposes. 

Visual resource quality would be enhanced compared to other 
reclamation proposals. 

Reclamation would temporarily increase employment and income. 

Energy usage would be 290,000 to 292,000 kilowatt hours and from 3.7 
to 5.3 million gallons of fuel. Reclamation would require 137 to 198 
man-years of labor. There could be 20.6 to 29.8 equipment use 
accidents. 
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INTRODUCTION 

History and Background 

The Jackpi1e-Paguate uranium mine is located on the Laguna Indian 
Reservation, 40 miles west of Albuquerque, New Mexico (Map 1-1). The 
mine was operated by Anaconda Minerals Company, a division of the 
Atlantic Richfield Company. Mining operations were conducted 
continuously from 1953 through early 1982. The mine was closed because 
of depressed uranium market conditions, and studies are underway to 
determine how best to permanently reclaim it. 

Mining operations were conducted under three uranium mining leases 
between Anaconda and the Pueblo of Laguna (Map 1-2). The leases cover 
approximately 7,868 acres, as shown in Table 1-1 below: 

Lease Number 

Jackpile 
4 
8 

Total 

TABLE 1-1 

JACKPILE-PAGUATE URANIUM MINE LEASES 

Date Signed 

May 7, 1952 
July 24, 1963 
July 6, 1976 

Size (Acres) 

4,988 
2,560 

320 
7,868 

Mining operations were conducted from three open pits and nine 
underground mines. Open pit mining was conducted predominantly with 
large front-end loaders and haul trucks. The overburden, consisting of 
topsoil, alluvium, shale and sandstone was blasted or ripped, removed 
from the open pits, and placed in waste dumps. The uranium ore was 
segregated according to grade and stockpiled for shipment to the mill. 
In the later years of mining, material conducive to plant growth was 
stockpiled for future reclamation, and some overburden and ore-associated 
waste was placed in the mined-out areas of the pits as backfill. 

Underground mining was conducted by driving adits, or declines, to the 
ore zone. Drifts were driven through the ore zone, and the ore removed 
by modified room and pillar methods. Ventilation holes were drilled to 
maintain a fresh supply of air. Mine water was collected in sumps and 
pumped to ponds in the open pits. Waste rock was placed in waste dumps, 
and the ore was stockpiled for shipment to the mill. 

During the 29 years of mining, approximately 400 million tons of earth 
were moved within the mine area, and about 25 million tons of ore were 
transported from the site via the Santa Fe Railroad to Anaconda's 
Bluewater Mill, 40 miles west of the mine (Map 1-1). 
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The mining operations resulted in 2,656 acres of surface disturbance 
as shown in Table 1-2. 

Features 

Open Pits 
Waste Dumps 
Prot ore Stockpiles 
Topsoil Stockpiles 

TABLE 1-2 

SURFACE DISTURBANCE 

Support Facilities & Depleted Ore Stockpiles 
TOTAL: 

Acres Disturbed 

1,015 
1,266 

103 
32 

240 
2,656 

Additional acreage (unquantified) was disturbed by the drilling of 
exploration holes. Visual A, pocketed in the back of this Environmental 
Impact Statement (EIS), displays the mine complex as it presently exists. 

Anaconda ceased all mining operations on March 31, 1982, but continues 
to provide security at the site to prevent unauthorized entry, and 
continues to operate an environmental monitoring program. 

Anaconda advised the Department of the Interior (DOI) and the Pueblo 
of Laguna in April 1980 that open pit operations would terminate in 
February 1981 and subsequently submitted a reclamation plan to the DOl on 
September 11, 1980. Anaconda submitted a revised plan (Green Book 
Proposal) on March 16, 1982. On August 19, 1985, Anaconda submitted a 
preliminary version of a new reclamation plan entitled the 1985 Multiple 
Use Reclamation Plan for the Jackpile-Paguate Uranium Mine. This plan 
was submitted in final form on October 4, 1985. Anconda stated that this 
new plan rendered the 1982 Green Book Plan obsolete and withdrew it from 
further consideration in the EIS process. The Green Book is being 
carried forward in the Final EIS but is no longer endorsed by Anaconda. 

Anaconda's leases are administered by the Bureau of Indian Affairs 
(BIA), and the mining and reclamation operations are supervised by the 
Bureau of Land Management (BLM). Both of these agencies are within DOl. 

Purpose and Need for Reclamation 

Reclamation of the Jackpile-Paguate uranium mine is necessary because: 

1. The site is presently a public health and safety hazard; 
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2. Additional and more serious hazards would develop if the site is 
not reclaimed; and 

3. The mining lease terms and Federal regulations (25 CFR Parts 211 
and 216, and 43 CFR Part 3570) require that reclamation be performed by 
the leaseholder. 

This EIS assesses and compares the environmental impacts of four 
reclamation alternatives, including proposals developed by Anaconda, the 
Pueblo of Laguna and the DOl. The proposed action for this EIS is the 
review and approval of a reclamation plan for the Jackpi1e-Paguate 
uranium mine. 

The lease terms and regulations require reclamation but do not contain 
specific goals or standards to guide the DOl's decision. Therefore, the 
DOl must consider various reclamation alternatives, and choose the one 
that is considered to be the most appropriate. 

Scope of the EIS 

The scope of this EIS is 1) the reclamation (restoration to productive 
use) of the Jackpi1e-Paguate uranium mine and the affected adjacent 
areas, and 2) mitigation of impacts resulting from reclamation. 

Federal Trust Responsibility 

Indian tribes and pueblos enjoy a unique status under Federal law 
based upon what has been characterized as a "guardian-ward" status. 
Morton v. Mancari, 417 U.S. 535,551 (1974); Cherokee Nation v. Georgia, 
30 U. S. (5 Pet.), (1831). This is a judicially created fiduciary status 
that is loosely characterized by saying that the Secretary of the 
Interior has a "trust responsibility" to the Indians. Chambers, Judicial 
Enforcement of the Federal Trust Responsibility, 27 Stanford Law Review 
1213, 1214 (1975). The trust responsibility arises out of statutes, 
treaties, executive orders and those situations where the Bureau of 
Indian Affairs (BIA) holds title to Indian land and administers it "in 
trust" for particular tribes. United States v. Mitchell, 445 U.S. 535 
(1980); Cape Fox Corporation v. United States, No. 664-801 (Ct. C1. filed 
December 27, 1983), Chambers, supra. The trust responsibility is a 
limited one that arises from and is limited by, the authorizing statute, 
treaty, or executive order, and it varies according to the particular 
relationship being examined. See North Slope Borough v. Andrus, 642 Fed. 
589, 611 (D.C. Cir. 1980). 

Due to the governing regulations and the Secretary of the Interior's 
trust responsibility to Indians (and in this action specifically to the 
Pueblo of Laguna), the DOl is responsible for determining the proper 
level of reclamation for the Jackpi1e-Paguate uranium mine. 
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Responsi bili ties 

The BLM and BIA share joint responsibility for a decision on approval 
of a reclamation plan for the Jackpile-Paguate uranium mine. However, 
each agency has specific responsibilities with regard to reclamation as 
outlined below. 

The BLM is responsible for authorizing the commencement and approving 
the completion of the Jackpile-Paguate uranium mine reclamation. The 
authorities for this action are the terms of the mining leases that 
require compliance with applicable Federal regulations. Specifically, 
they include the following: 

1. 25 CFR Part 211, Leasing of Tribal Lands for Mining (formerly 25 
GFR Part 171); 

2. 25 CFR Part 216, Surface Exploration, Mining and Reclamation of 
Lands (formerly 25 CFR Part 177); and 

3. 43 CFR Part 3570, Operating Regulations for Exploration, 
Development and Production (formerly 30 CFR Part 231). 

The BLM is also responsible for authorizing any necessary changes in 
the ongoing reclamation operations and for preparing any corresponding 
environmental documentation that would be required. 

The BIA is responsible for determining that the surface aspects of 
mine reclamation, including revegetation, have been completed in 
accordance with the Secretary's trust responsibility as well as 
established requirements. In conjunction with this determination, the 
BIA is responsible for authorizing partial or total release of any 
bonding requirements, and partial or total surrender of the involved 
mining leases. The authorities for these actions are various terms of 
the mining leases and the provisions of 25 CFR Parts 211 and 216. 

Due to the effective dates of the three mining leases and applicable 
Federal regulations, disagreement exists between the involved parties 
about the applicability of some of these regulations to certain leas~s. 
Debate has also occurred about the interpretation of various lease 
»~rms. It is not intended that this EIS resolve any such disagreement or 
oebate. This section of' the EIS merely ident.iJies the Federal 
regulations that relate to one or more of the mining leases, and 
indicates that the lease terms and those regulations assign certain 
responsibilities to the BLM and the BIA. 

Interrelationships with Other Projects 

The only related project planned is the realignment of State Highway 
279 through the mine area. This project is dependent on State 
legislative appropriation. The realignment is scheduled to take place 
prior to or during reclamation. This project is not precluded by any of 
the alternatives addressed in this EIS nor would the realignment preclude 
implementation of any of the reclamation proposals. 
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ISSUES AND CONCERNS 

During the initial stages of the EIS process, public meetings were held 
to determine the issues of greatest concern related to the mine 
reclamation project and possible reclamation measures. This process is 
called "scoping". The DOl reviewed all the comments raised during these 
meetings and selected those major issues to be addressed in this EIS. 
The criteria DOl used for selecting major issues were whether the 
concerns expressed were substantive, and whether the issues fell within 
the scope of this EIS as stated on p. 1-5. Issues that failed to meet 
both criteria were dropped from further evaluation. Issues which met the 
criteria were used to develop reclamation objectives which in turn would 
be used to evaluate alternatives. Public input received during the early 
stages of the scoping process and in subsequent public hearings on the 
DEIS revealed that the issues of blast damage to Paguate Village during 
mining operations and possible radiological contamination in Paguate 
Reservoir were primary concerns raised by the Pueblo of Laguna. However, 
data compiled to date has been inconclusive on both issues. Therefore, 
DOl considers these two areas of concern to be unresolved liability 
issues. A more detailed discussion of scoping activities is contained in 
Chapter 4 - Consultation and Coordination. 

Issues Dropped from Further Evaluation 

1. Investigate the possible psychological effects that the mining 
operations and mine closure had on the Laguna people. Rejected as not 
within the scope of this EIS. 

The present socioeconomic conditions of the Laguna people and the 
socioeconomic impacts of the reclamation operations are discussed in this 
document. However, NEPA does not require, and no useful purpose would be 
served by analyzing the impacts of past mining and mine closure. 

2. Investigate the possible health impacts that mining operations had 
on former miners and residents of Paguate Village. Rejected as not 
within the scope of this EIS. 

The predicted health impacts to the workers performing reclamation and 
post-reclamation impacts to the Laguna people are discussed in this 
document. However, NEPA does not require, and no useful purpose would be 
served by analyzing the impacts of past mining and mine closure. 

3. Protection of the remaining on-site uranium resources (protore and 
unmined deposits) and existing mine workings for future production. 
Rejected as not within the scope of this EIS. 

Projection of economic conditions suitable for recovery of the 
remaining reserves is speculative. A new mining project is not precluded 
in any of the reclamation proposals, and it is recognized that the 
treatment of protore and existing mine workings under various 
alternatives could significantly affect future mining costs. This is 
briefly discussed to the extent possible under each alternative. 

1·7 



0400028

4. Allow future residential and farming use of the minesite. 
Rejected as being contrary to the reclamation objective of ensuring human 
health and safety. 

Either of these activities would require disturbing reclaimed areas to 
a significant degree and therefore have the potential for releasing 
previously covered radioactive materials into the biosphere. 

5. Develop national standards for the reclamation of uranium mines. 
Rejected as not within the scope of this ElS. 

Subtitle C of the Solid Waste Disposal Act, as amended by the Resource 
Conservation and Recovery Act of 1976, directed the U. S. Environmental 
Protection Agency to promulgate regulations for the management of 
hazardous wastes. These regulations were issued, but they exclude mining 
wastes. Evaluation of this site-specific project does not preclude 
Congress from acting to designate mining ,wastes as hazardous materials 
nor does it prevent DOl from using regulations for other similar 
activities as guidelines. 

Issues Evaluated 

1. Radiological doses and health impacts to workers involved in 
reclamation, persons visiting the minesite, residents of Paguate Village 
and to the general public. 

2. Non-radiological minesite hazards such as possible collapse of the 
underground entries and workings, collapse of abandoned mine buildings 
and hazards due to unstable highwalls and waste dumps. 

3. Engineering the reclaimed land forms to ensure their long-term 
integrity and blend the visual characteristics of the minesite with the 
surrounding landscape. 

4. Contamination of surface and ground waters. 

5. Revegetation of the minesite to prevent erosion and facilitate 
post-reclamation land use (i.e., livestock grazing). 

6. Backfilling or draining the open pits to prevent ponding of 
contaminated water. 

7. Minimizing the concentration of airborne particulates during and 
after reclamation. 

8. Protection of cultural, religious and archaeological sites within 
the minesite. 

9. Socioeconomic impacts of reclamation on the Pueblo of Laguna. 

10. Long-term environmental monitoring needs and procedures. 
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ALTERNATIVES ELIMINATED FROM DETAILED STUDY 

The following is a list of the alternatives eliminated from detailed 
study, and a brief explanation as to why they were rejected: 

1. Return the tailings from Anaconda's Bluewater uranium mill to the 
minesite. Rejected as not within the scope of this ElS. 

The U.S. Nuclear Regulatory Commission has jurisdiction over uranium mill 
sites in the State of New Mexico. Return of the mill tailings to the 
minesite has not been included in any of the Company or Tribal proposals 
and is not provided for by the leases. 

2. Construct a wind or solar energy project at the mine or develop the 
site as an industrial park. Rejected as not within the scope of this ElS. 

Such projects are not precluded in any of the alternatives addressed, but 
developing new industries for the Pueblo of Laguna is an issue separate 
from reclamation of the minesite. 

3. Completely backfill all open pits. Rejected as being not feasible 
and unnecessary. 

The cost of backfilling all pi ts would exceed $200 million which is 
considered to be unreasonable. Also, studies thus far do not support 
that completely backfilling the pits is necessary. 

4. Use the site as a source of gravel. Rejected as not within the scope 
of this ElS. 

The alternatives addressed in this document neither make prOVisions for, 
nor preclude this use. Reserves of gravel are present throughout the 
area, and far exceed the expected demand. Reserves of gravel and fill 
also exist on the site, but any future development would have to assure 
that radiological material is not removed or uncovered. 

5. Contain all solid wastes and liquids within the lease property. 
Rejected as technically impractical and inconsistent with the objective 
of restoring post-reclamation land use. 

Managing the reclaimed mine for zero discharge of waste material using 
conventional control techniques (i.e., lining, capping and hydrodynamic 
control) would be extremely expensive, provide little environmental 
benefit over simpler methods and would require permanent maintenance. 
Such techniques would result in large areas of the mine being unsuitable 
for any other use. 

ALTERNATIVES SELECTED FOR DETAILED STUDY 

The scoping process indicated that reclamation of the Jackplle-Paguate 
uranium mine could be accomplished in several ways due to the 
interrelationships of various reclamation components (e .g., backfilling 
and resloping of waste dumps). However, since no specific standards 
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exist for uranium mine reclamation, either in regulations or lease terms, 
reclamation objectives were developed to assist in determining the most 
appropriate reclamation measures for the Jackpile-Paguate uranium mine. 
The primary goal of these objectives is to reclaim and stabilize the 
minesite to restore productive use of the land and to ensure that adverse 
environmental impacts are reduced to the extent possible. 

The reclamation proposals will be evaluated with the intent of achieving 
as many of the objectives as possible while realizing that no single 
reclamation proposal could meet all the objectives completely and that 
compromises would be required. Using post reclamation land use for 
livestock grazing as the common denominator and taking into account the 
major issues identified during the scoping process, the following 
reclamation objectives, in order of importance, were developed: 

1. Ensure human health and safety. 

2. Reduce the releases of radioactive elements and radionuclei to as low 
as reasonably achievable. 

3. Ensure the integrity of all existing cultural, religious and ar­
chaeological sites. 

4. Return the vegetative cover to a productive condition comparable to 
the surrounding area. 

5. Provide for additional land uses that are compatible with other 
reclamation objectives and that are desired by the Pueblo of Laguna. 

6. Eliminate the need for post-reclamation maintenance. 

7. Blend the visual characteristics of the minesite with the surrounding 
terrain. 

8. Employ the Laguna people in efforts that afford them opportunities to 
utilize their skills or train as appropriate. 

The reclamation alternatives (except for the No Action Alternative) 
approach the reclamation objectives differently. The following is a 
brief summary of the reclamation alternatives analyzed in this EIS. A 
more complete description of these proposals is given in Tables 1-3, 1-4 
and 1-5. 

No Action Alternative 

For this EIS, the No Action Alternative would mean that no reclamation 
work would be performed. The area would be secured to prevent 
unauthorized entry and an environmental monitoring program would be 
operated. Additional requests by the Pueblo of Laguna to utilize certain 
facilities for storage could be accommodated, provided such use would be 
temporary and deemed safe. 

1·10 



0400031

This alternative is not feasible because the Secretary of the Interior 
cannot approve a plan which does not provide a reasonable measure of 
protection to public health and safety, and does not reduce environmental 
impacts to the extent possible. This alternative is included and 
analyzed only to provide a benchmark that would allow decisionmakers to 
compare the magnitude of environmental effects for a given range of 
alternatives. 

Green Book Proposal 

Note: The Green Book Proposal was originally developed by Anaconda 
Minerals Company but was subsequently replaced by the 1985 Multiple Land 
Use Reclamation Plan on August 19, 1985. The Green Book is being carried 
forward in the Final EIS for continuity of impact analysis and 
consistency with the DEIS. 

The open pits would be backfilled to at least three feet above ground 
water recovery levels as projected by Dames and Moore, 1983. All 
highwalls would be scaled to remove loose material. The rim of Gavilan 
Mesa would be cut back by mechanical means or blasting and the base of 
the highwall would be buttressed with waste and overburden. Waste dump 
slopes would be reduced to between 2: 1 and 3: 1; most slopes would be 
terraced. Jackpile Sandstone exposed by resloping would be covered with 
four feet of overburden and one foot of topsoil. All protore and waste 
material lying within 200 feet of the Rios Paguate and Moquino would be 
removed. Facilities would either be removed or cleaned up and left 
intact. All disturbed areas (pit bottoms, waste dumps, old roads, etc.) 
would be topsoiled and seeded. Reclamation would be considered complete 
when the weighted average for basal cover and production on revegetated 
sites equals or exceeds 70 percent of that found on comparable reference 
sites. The post- reclamation monitoring period would be a minimum of 
three years. 

DOl Proposal (Monitor Option and Drainage Option) 

This alternative was developed by the DOl. It is based on a series of 
technical reports, contracted studies and file data. Although similiar 
to the Green Book Proposal in overall concept, it varies in important 
details. 

Because of concerns over the environmental impacts of either ponded 
water or salt build-up in the open pits, 001 has identified two options 
for treatment of the pit bottoms: 1) a Monitor Option which would 
backfill the pits with protore, excess material from waste dump resloping 
and soil cover. Due to the excess material (approximately 19 million 
cubic yards), the estimated backfill elevations of the pit floors could 
be 40 to 70 feet higher than the Green Book proposed minimum. The pits 
would remain as closed basins, in which case the potential build-up of 
salt and saline water in the soils of the pit bottoms would be 
monitored. If soil problems are observed, additional backfill and 
revegetation would be required. The monitoring period would be of 
sufficient duration to determine the stable future water table 
conditions; and 2) a Drainage Option which would restore the natural mode 
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of overland runoff from the pit areas. Backfill volumes and elevations 
would be approximately the same as for the Monitor Option, but none of 
the pits would be left as closed basins. Open channels would be 
constructed with a gradient equal to or flatter than local natural 
watercourses to convey runoff from the pit areas to the Rio Paguate. 
This would avoid ponded water or undrained saline soils on the reclaimed 
minesite. 

For both options, other aspects of reclamation would be the same. 
Highwall stability techniques would essentially be the same as the Green 
Book Proposal. With few exceptions, waste dump slopes would be reduced 
to 3:1, with no terracing. Treatment of Jackpile Sandstone and minesite 
facilities would be the same as the Green Book Proposal. Remove all 
protore and waste material lying within 200 feet of the Rios Paguate and 
Moquino; in addition, construct a permanent base or bridge on the Rio 
Moquino. All disturbed areas would be topsoiled and seeded. Reclamation 
would be considered complete when revegetated sites reach 90 percent of 
the density, frequency, foliar cover, basal cover and production of 
undisturbed reference areas. The post-reclamation monitoring period 
would vary for each parameter. 

Laguna Proposal 

This alternative was developed by the Pueblo of Laguna in consultation 
with their technical consultants. In May 1986, the Pueblo provided the 
001 with details and/or changes to the Laguna Proposal which are 
reflected in the Final EIS. 

Under this proposal, all pits would be backfilled 10 above groundwater 
recovery levels projected by Dames and Moore, 1983. In general, the top 
15 feet of each highwall would be cut to a 45 degree angle. With few 
exceptions, waste dump slopes would be reduced to 3:1. Remove all 
contaminated material within 100 feet of the Rio Paguate. Remove waste 
dumps 50 feet back from the Rio Moquino and armor the toes of the dumps 
with riprap. Minesite facilities would be handled essentially the same 
as under the DOl's Proposal except that the rail spur would remain 
intact. Topsoiling, seeding techniques and other reclamation measures 
would be the same as 001' s Proposal. The post-reclamation monitoring 
period would vary from 3 to 20 years. 

Anaconda Proposal (1985 Multiple Land Use Reclamation Plan) 

The Jackpile and South Paguate open pits would be backfilled to an 
extent that would prevent chronic free-water ponding with groundwater 
levels controlled in the backfill by phreatophytic vegetation. The North 
Paguate open pit would be made into a water storage reservoir by 
diverting the Rio Paguate through the pit. The rest of Jackpile and 
North Paguate pit highwalls would be scaled or trimmed back a distance of 
10 feet at a 3:1 slope. No additional modification of the South Paguate 
pit highwall is proposed. Waste dump slope modifications and topdressing 
requirements would vary. All Jackpile Sandstone and waste material would 
be moved back 50 feet from the Rios Paguate and Moquino. A11 buildings 
and other surface structures would be left intact where it is safe to do 
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so. Revegetation success would be based on a comparison of the entire 
revegetated area relative to an analogous reference area on a weighted 
average basis. Revegetated areas would be sampled for the third year 
after the last seeding or reseeding effort by or for Anaconda and 
year-to-year thereafter until success criteria is met. 

Preferred Alternative 

Pits would remain as closed basins. They would be backfilled to at 
least 10 feet above the Dames and Moore (1983) projected groundwater 
recovery levels. In general, the top 15 feet of each highwall would be 
cut to a 45 degree angle. All soil at the top of the highwall would be 
sloped 3:1. With few exceptions, waste dump slopes would be reduced to 
3:1. There are two options for stream stabilization: Option A - to 
remove all material within 200 feet of the Rios Paguate and Moquino, and 
construct a concrete drop structure across the Rio Moquino and Option B: 
to remove all contaminated material within 100 feet of the Rio Paguate 
and to remove all waste dumps within 50 feet of the Rio Moquino and 
armoring the toes of the dumps with riprap. Facilities would either be 
removed or cleaned up and left intact. All disturbed areas (pit bottoms, 
waste dumps, old roads, etc.) would be tops oiled and seeded. Reclamation 
would be considered complete when revegetated sites reach 90 percent of 
the density, frequency, foliar cover, basal cover and production of 
undisturbed reference areas. The post-reclamation monitoring period 
would vary for each parameter. 

SUMMARY OF IMPACTS 

Table 1-6 presents a summary and comparison of environmental impacts for 
the reclamation proposals outlined in Tables 1-3 and 1-4. For more 
detailed impact analysis, refer to Chapter 3 - Environmental Consequences. 

MITIGATING MEASURES 

Mi tigating measures have been incorporated into each of the reclamation 
proposals addressed in this EIS and additional measures have been 
identified through the EIS process. These measures are proposed 
stipulations to the final reclamation plan approved by the DOl. Any 
approved reclamation plan, including the preferred alternative, will 
require stipulations and monitoring to ensure compliance with reclamation 
measures and to minimize environmental impacts during reclamation. DOl 
personnel will be responsible for assuring that all reclamation criteria 
are met.. This includes everything from verifying that the proper amount 
of backfill has been placed in the pits to collecting and reviewing 
radiological data. Details of the preferred monitoring plan are in Table 
1-5. It is important to note that monitoring would reduce but not 
eliminate residual environmental impacts to the extent possible. 
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. -.I:> 

No Actioll 
It ... Alterna.tive 

Pit Bottoms 

Backfill No Action 
Levell 

Backfill No Action 
Materials 

Stabilization No Actio. 

Post Recla­
ma tion Access 

No Action 

Creen Book Proposal 

Backfill pit bottoms to at lea5t: 3 
feet above the Dames and Moore 
(1983) projected ground vater 
recovery levels as 1ndlc:aced below. 
A .chematlC: d1agra.m 1s shoVQ 
in Appendix A (Figure A-l). 

Proposed Hin1m.uEI 

Pit LeS:~i~7l 

Jackpl1e ~932 
North Paguate 5951 downgradlent: 

of cut-of!.E.' 
5983 upgrad1ent 
of eut-off 

South Paguate: 5986-~988 
South Paguate 6053 

(SP 20) 

!, Excess ute-rTal generated by 
reclamation could raise these 
m.1u.1WIl back.fill levels .. 

~I Refer to the Hydrology Sec~ion 
in Chapter 3 for explauaclon .. 

lJould tOnsist of protore, waste 
dUlllpa and J, and e.xcess aaterial 
obtained from. waste dump re.sloping 
and stream channel clearing .. These 
materiAls would be. covered vitb 4 
feet of overburden and 1 foot of 
topsoil. 

Reduce all backfill slopea no 
greater than 3:1. Construct sur­
face water control benns within 
pit bottoms to reduce erosion and 
retain Boil moisture for plant 
growth. These areas would then 
undergo Burface shaping, topsoil 
application and seeding as outlined 
1n the vegetation segment of this 
table. 

Livestock and vehicle access to the 
pit bottoms would be provided 
through the use of existing or 
newly created ramps. 

TABLE 1-3 

SUMMARY OF REC[A'lATION ALTERNATIVES 

DOl Proposal 
(Mou.1tor and Dra.tn.age Options) 

Backfill west end (N 2/3 area) 
of North Paguate pit to elevstion 
of 6045'. Iuitial back.fill levels 
'Would be the same elevatioos a. 1'0-
dicated in the Green Soak PropOSAl. 
Excesa m.a.ter1al. fr01ll vaste plle re-
3loping and streaJl chaoD.el clearing 
could raise these levels by 40 to 
70 feet. Tva option. are under 
consideration to prevent ponded va ter 
and/or .alt build-up: 1) an option 
to lIIonitor the future conditions of 
the pit bottoms and provide .ddi­
tloa.al backf1ll, if oecessary. and. 
2) an option to reatore the natural 
mode of runoff ~y reshaping the pits 
to allow external drainAge to the 
I.io Paguate. A schetaatic diagralll of 
tbe backfilling "equen.c:e under the 
Honitor Opt.lon is sho"'Tl in Appendix A 
(Figure A-i); the Drainage Option i" 
shown in Append!x A (Figures A-2 and 
A-3).. For both optioos. the higher 
bac.kfill levela are a resul t of 
approximately 19 111.1.11100. cubic yard. 
generated by v.ste dump resloping. 

'Would c:oa..slst of protore. va.te dumps 
Sand J. and e%ces. zaater1...al 
obtained frolll waste dUDp resloplllg 
and acrealll channel ele.rinx. These 
mater1al. vould be covered with 3 
feet of overburden and 2 feet of 
topsoil (1.e ... Trea BerlllAnos 
Sand. cone or alluvlu material). 

Same as Green Book Proposal, except 
pit bottoms would be contour 
furrowed. 

Human and snimal access to pit 
bottoms would be prevented. 
Livestock grazing would be 
prevented with the use of sheep­
proof lenc ing due to the uncertain­
ties of predicting Tadionuclide and 
heavy metal uptake into plants 
(forage) • 

Laguna Proposal 

Backfill pit bottOlZl. to at least 
10 feet above the Dames and Hoore 
(1983) projected ground vater 
recovery levels a8 indicated 
belovo A acheOLolltic diagram 1s 
• hown in Ap~Qdlx A (Figure A-4). 

Pit 

Jackp11e 
North Paguate 
South Paguate 
South Paguate 
(SP - 20) 

Proposed Hin.1mu'lll 
kckf1l1 Levels 

~939' 

~958' 

~995' 

6060' 

Same as Creen Soak. Proposal except: 
that material. vould be covered 
vi tb 4 feet of sha.1e and 1 toot of 
topsoil. 

Same 8S DOl t 8 Proposal. In 
addition, surface. runoff would be 
directed to small retention 
basina in the pit bottolls. 

Interior f enc 1 nR (four at rend 
barbed wire) would be constructed 
to aid In poat-reclamation gratinp 
managerten t. 

Anaconda Proposal 

The Jackpile .nd South Paguate 
pits vould be backfilled t.o au 
excent that vould prevent chronic 
free vater poDding with ground 
vater levels io the back.filled 
controlled by phreatophytic 
vegetation. A schematic 
diagram is shown io Appendix A 
(Figu •• A-5). 

Proposed Hio.imUtl 
P1t Backfill Levels 

Jackp11e 5848 r 
North Paguate Central pit to be 

South Paguate 
South Paguate. 
(SP 20) 

used as vater 
.carage reservoir 
(30-40 oc r.s) . 
5958' 
To extent needed 

Badc.fill materials in Jad:.plle .and 
South Paguate pita vould consist of 
Tres Het1l8nOS sandstone. Dump J 
would be relocated to JackpUe pit. 
North Paguate plt to be used aa ... 
yater storage reservoir. 

All backfill would be sloped to 8 

minimull of 3: 1. Areas would then 
be topsoiled. contour furrowed. 
bermed and revegetaced. 

Smaller roads accessing pits would 
be covered with 12-18" of topsoil 
material as needed snd re­
vegetated. 

Preferred Alt:ernative. 

Pits vould retLiliu .. a closed basina. 
B.ac\c.fUl pit bottoms to at least 
10 feet above tbe DalDe5 and Hoore 
(1983) project"ed ground vater rr­
covery level. a8 indicated belov • 
A achelD8tic diagram is shovu in 
Appendix A (Figure A-I.DOl Proposal). 

Pit 

Jack-pile 
North Paguate 
South Paguate 
South Paguate 
(SP-20) 

Proposed HinilD\J.IS 
Backfill Lov.la 

5939' 
5958' 
5995' 
6060' 

A ground vater reCOVery level 
moa.1torin.g program vould be 1.-
ple ... nted. Additional. backfill 
vould be added a. necessary to 
control ponded vater. The duration 
of the lDQo1toring progra. vould be 
a lIl1n1I1!.WI of 10 years a 

Yould c.onsiat of protore. va.te dumps 
H snd J. and e%cea ... terial obt&.1ned 
from waate dump re.loping and atreall 
c.h..a..nnel clearing. These .. teriala 
would be covered v1tb 3 feet of oVer­
burden and 2 feet of topaoil (1.e •• 
Tres Hermaoos S.ao.ds~ooe on alluvia..l 
material) • 

Reduce all backfill s~opes no 
greater than 3:1. Construct sur­
fsce vater control beI'1lls within 
pit bottoms to reduce erosion and 
retain Boil moisture for plant 
growth. Surface runoff would also 
be directed to small retention basins 
in the pit bottolDs. All areas in 
the pits would then undergo surface 
shaping, topsoil application and 
seeding 8S outlined in the vegetation 
section of this preferred 
alternative. 

Human and animal access to pi t 
bottoms would be prevented. 
Li vestock grazing would be 
prevented with the use of 
sheep-proof fencing due to the uncer­
tainties of predicting radionuclide 
and heavy metal uptake into plants 
(forage) • 
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Ite_ 
No Action 

Alternative 

Pi t H ighvalls 

Jackplle Pit 
Hi ghva 11 

North Paguate 
Pi< HiSh_ll 

South Paguate 
Pi< HiShw&il 

llalte Dualos 

No Action 

No Actlon 

No Action 

No A,etion 

Gre:en BOOK Proposal 

Stabilize by .caling and buttre.sing. 
Amount of buttressing material 
would be 3.8 million tons of ."sste, 
or in excess of the amounts needed 
for ground water protection. The 
overall slope of the buttress ,",ould 
not exceed 3: L Alternate method 
of stabilization IIay consist of 
removing top of highvall by either 
blasting or hauling to an angle that 
would exhibit required stsbility. 
A schematic disgrllll is shown in 
Appendix A (Figure A-6). 

Scale top of h1ghvaU to remove 
loose rock and debris. 

Scale top of high..,all to 
loose rock and de bris. 

remove 

Relocate .... aste dumps Hand J to 
Jackpile pit. a8 b.ackfill. Reduce 
overall slopes between 2:1 and 
3: 1. Dumps which have Jack-pile 
Sandstone 00. their outer lurface 
and any Jacltpl1e Sandstone exposed 
during resloplo.g would be covered 
with 4 feet of overburden and 1 
foot of topsoil. Cover dumps tlla t 
do not contain Jackpile Sandstone 
on their outer surface with 1 foot 
at topsoil. Install system of 
terraces, berms and rocic.-llne.d 
draitlllge Itructures to control 
erosion. Additional surface treat­
ment ia outlIned 10. the vegetatlon 
segment of this table. Table 1-4 
contains complete descriptions of 
modifications and treatments 
proposed for each .... aste. dump. A. 
schematic: diagram is IhoVD 10. 
Appeadix A (Figure ,1.-8). 

DOl Propo.al 
(Honitor and Drainage Options) 

Ruttressing would be the same 88 

Green Book Proposal. Additionsl 
treatment would consist of using 
blasting and mechanical methods to 
recontour the west face of Gavilan 
Mesa so that sandstone units would 
have a near vertical angle and shale 
units would ~ at their natural 
aogle of repose. The upper 10 feet 
of alluvial cover at the highwsll 
crest would also be sloped 3: 1 to 
prevent slumping and piping. A 
schematic diagram 1s ahown 1n 
Appendix A (Figures A-6 and A-7). 

Same as Green '800\( ProposaL In 
addition, the upper 10 feet of 
allUVial cover at the blghvall 
c re ae 'WOuld be sloped 3: 1 to 
preven.t slumping and piping. A 
achemaeic dIagram is shoW'Q. in 
Appendix A (Flgure A-7). The exist­
ing highvaU fence tlLAy have co be 
realign.ed. 

Same as Green Book- Proposal. In. 
additlon, the. upper 10 feet of 
.a.lluvlal cover ae the high."all 
creSt: would be sloped 3:1 to 
prevent slWllping and piping. A 
schematic dlagr.ua i. shot,ltl in 
Appendix A (Figure ,1.-7). The 
south rim .... ould also be fenced 
wit:h 6-foot chain link.. 

B..elocate vaste dump. Hand J to 
Jack-pile pit &a back..fill. hduce 
molt: dump slopes to 3:1 or less 
aud contour furrow all dump 
slopes; exceptions are noted in 
'table 1-4. Dumps which have 
Jaclc.pile Sandstone on their outer 
surface and any JacKpile Sandst.one 
erposed during resloplng vould be 
covered wit.h 3 feet of overburden 
and 18 1n.c;hes of topsoil. Cover 
dumps that do not contain Jackpile 
Sandstone 00. their outer surface 
vith 18 inches of topaoll. Install 
bert11.9 on a.ll dump crests to control 
erosion.. Sllght:ly slope all dump 
topa ."'.y froa their outer slopes. 
Contour dump slopes so their toes 
are convf!.% to prevent fot'1l&tion of 
IU.jor gullies on slopes. Additional 
surface creat.ment. is outlined in 
the vegetation segment of table. 
Detailed tIOdifications and treat­
ments are presented 10. Table 1-4. 
A. schematic dlagraa is shovn 10. 
Appead1x A (Figure ,1.-9). 

.lASLr. l-j I"I...Uh .. ,_ 

Laguna PropOSAl 

The top 15' of highwall would be 
cut to a 45 degree slope. AU 
soil at the top of the highvaU 
would be sloped 3:1. The highwal) 
would be scaled to remove loose 
debris. A schematic diagr(ul 18 
shown in Appendix A (Figure A-7). 

Same measures as Jac1c.pile pit 
high..,all. Additionally, the 
bighwall ,",ould be fenced wi th 6-
foot ch.in link. 

Same measures as proposed for 
North Paguate pit tughwall. 

In general, fIOst dump slopes would 
be reduced to 3:1, covered vith 2 
feet of shale 7 1 foot of so11 and 
contour fur-roved. Dumps .... hich do 
not have Jackpile sandstone 00. the 
lurface would not be covered with 
2 feet of shale but 'Would be 
subject to all other requirements. 
Detailed .IDOdiflcatlons and 
treatments are presented in. Table 
1-4. A Ichematlc diagrallil is shovu 
in Appendix A (Figure A-10). 

Anaconda Proposal Preferred Alternative 

Pi t wall c.rests would be scaled 
10 feet back at 3:1. A .che .... tic 

The top 15' of highwaU would be cut 
to a 45 degree slope. All soil at 
the top of the highwall would be diagram is sho\rf'O in Appendix A 

(Figure A-7). Roads leading to 
hlghwall areas would be removed 
landshaping snd revegetation. 

Pit vaU crests would be scaled 
feet 'back at 3:1. A schematic 
diagram 1s show in Appendix A 
(Fisure A-7). !loads leading 
to highwaU areas would be re­
IDOved by landshap1ng and revege­
tation. 

sloped 3:1. The highwall would be 
by scaled to remove loose debris. A 

schematic diagram is shown in 
Appendix A (Figure A-7). 

10 The top 15' of h1shwall would be cu< 
to a 45 degree slope. All Boil at 
the top a f the bigh\lllll would be 
sloped 3: 1. The h..1ghwall would be 
scaled to remove loose debris. A 
schematiC diagram 1s shown 1n 
Appeadix A (Figure ,1.-7). Addi<ion­
ally I the hlgbwa.ll would be fenced 
wi<h 6-foot choin link • 

No additional highwall modifi­
cation are needed. Roads leading 
to highvall areas would be removed 
by landshaping and revegetation. 

The top 15' of higb .... aU would be cut 
to a 45 degree .lope. All soil at 
the top of the h1ghvall would be 
sloped 3: 1. The h1ghwall would be 
Icaled to remove loose debris. A 
schematic diagram 190 shown in 
Appendix A (Figure ,1.-7). Addition­
ally, t.he h1gh..,all would be fenced 
vi th 6-foot chain link. 

Relocate waste dump J to Jackpile Relocate waste dumps Hand J to 
pit as backfill. 'Waste dumps com- Jackpile pit as backfill. Reduce 
posed primarily of ore-aSSOCiated most dump slopes to 3:1 or lese 
waste would be sloped 3:1. ·These and contour furrow all dump 
dumps would be topaoiled vith slopes; excepeio1ls are noted in 
12"-18- of material and revegetat- Table 1-4. Dumps which have 
ed. All dump slopes located in Jaclc.pile Sandstone on their outer 
closed water basius or draining surface and any Jack-p11e Saru1stone 
into closed vater basins would exposed during resloping vould be 
remain at angle of repo8e and not covered with 3 feet of overburden 
be top80iled. Al.l waste dump top and 18 inches of topsoil. Cover 
surfaces whlch are not ore- dumps that do not contain Jackpile 
associated waste vould ~ capped Sandstoae on their outer surface 
Vith 12--18- of topsoil and cou- vtth 18 inches of topsoil. Install 
tour funowed or land impriuted. bet'1ll8 on aU dump crests to control 
A flat ch.an.o.el 1II01sture conser- erosion. Slightly slope all dump 
vat1.on berm system would be con- tops avay froa their outer slopes. 
structed on dump areas _ Detailed Contour dump slopes ao their toes 
JbOd1flcatlons and treatments are are COo.vex to prevent formatioa. of 
presen.ted in Table 1-4. A major gullies 00. slopes. Addit.ional 
schematic diagr8JI is shown in surface treaODent is outlined in 
Appendix A (Figure A-U). the vegetation segment of table. 

Detailed modifications and treat­
ments are presented in Table 1-4. 
A schemaeic d1agra.t:l is shown in 
Appead1x A (Figure ,1.-9). 
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Item 

Protore Stock­
Plles 

Site Stabil1ty 
ac.d Draia.age 

Stre.a 
Stability 

uroyo 
Headcuttlng 

Blocked 
Drainages 

TABLE 1-3 (Continu.d) 

No Action DOl Proposal 
Alternative Green Book Proposal (Monitor and Drainas. Option.) Laguna Proposal 

No Action Uae all protore &8 backf1ll l14t.erla.l 
in pit areaa. Cover vitQ 4 feet of 
overburden and 1 foot of topsoil. 

Use all protore as backfill IUter1al 
in pit areaa. Cover vtth ) feet of 
overburden and 2 feet of Tree 
Hermanoe SaDdatone or a.lluvlal 

Same 3,S Green Book Proposal. 
In addition, aU procore would 
be segregated according to Irade. 
The final location and thickness 
of the low-grade and blgh-grade 
protore would be surveyed and 
plotted on mapa for future refer­
ence. 

No Action 

No Actloa. 

No AetioD. 

.. teriaL 

Reaove all protore and wallte material 
ly1ng vi thin 200 feet of Rioa Paguate 
and Moquluo. 

Same aa Green Book Proposal. lD 
addition, COnstruct a permanent 
cement base or a flood-proof bridge 
On the Rio Hoqu1no 1Amediately above 
its confluence vith Rio Paguate. 

All contalllo.ated aolls and till 
.. terial V1th.1n 100 feet of the 
R.1o Paguate west of its conflu­
ence v1 th the Rio Moquino vould 
be excavated and relocated to 

Armor arroyos south of vaste dWlpa 
I. Y and. Y2 to luh.1bl t arroyo head­
cuttiog. Other headcuts encountered 
duriug rec.l~tlatioa. would be stabi­
lized by armoring. A acbe_tic di.­
Iram 1s ahown 1n Appendix A (Figure 
1.-12). 

R.eaoYe vaste dump J and protore atodc.­
pU •• SP-l7BC and SP-6-B to unblock 
epheJlleral draia.age OD. south aide of 
.1Dealte. 1\10 blocked dratnages nortb 
ot Fo-l and P dWllp. would r .... in 
blocked. ReJI&1nder of _ineaite, e%'­
eluding Open plts, would drain to Uos 
Paguate and Moquino. 

the open pita. For the Rio 
Haquino, vaate dumpa 5, T, U. H 
and H2 would be pull.d back SO 
feet froll the centerline at the 
stream channel. The toea of theae 
dumpa would be a't1l:lored with 
r1prap. A concrete: drop structure 
would be con.,tructed across the 
Rio MoqullO approximately 400 feet 
above the con.tluence wi th the lio 
Paguate .. 

ArlIor arroyoa south of v.ate dWipa Armor arroyos aouth of waste dumpa 
I, Y and Y2, and the arroyo veat of I, Yand Y2. Stabilization deaign 
waate dUdlps YO-I and YD-3. Other a.lIe.s DOl' a Proposal. The 
h.e:.dcuts encountered during recla- arroyo on the DOrth aide of dumps 
aat10n would be IItabilized by Fo-l .and FI>-J vould be relocated 
armoring. A schematic drawtll& Is to the north to enable the dumps 
shoWD. in Appendix A <Figure A-I). to be regraded to 3 :1. 

S.me as Green Book Proposa..l e.z:cept 
pit areas would dra1n to the Rio 
Paguate under the Dra1nage Option. 

Remove waste dump J and protore 
otockpll •• SP-17BC .nd SP-6-B to 
unblock ephemeral drainage on 
south aide of ainellite. The 
drainage north of dump FD-l would 
be directed north and veat into 
a reestablished arroyo. The 
drainage north of dump F would 
relU.in blocked,. 

Anaconda Proposal 

Protore would be left in present 
atockpile locations and stablliz­
ed. Small iaolated piles would be 
consolidated iuto nearby larger 
pile. and stabilized. Portions of 
stockpilea along active waterways 
would be relocated away frail. the 
atream area and be placed adjacent 
to the remainder of the pile or 
other enstlng piles. 

All Jaclcpile sandstone and over­
burden waste material would be 
.oved back SO feet frotl the 
ate8.11:a' centerliue.s. The Rio 
Paguate would be diverted through 
North Paguate pit. 

Certain headcuts which have the 
potential of encroaching upon 
dumps would be armored or rip­
rapped. Stabi11zation design 
would be the salle as the Grf!en 
Book Proposal. 

Vaste du.p J would be relocated 
to Jackplle pit as backf1ll. The 
drainagea On the north and south 
aldes of GaV1lan Mesa. and behind 
protore atoapile SP-6-B would 
retu.in blocked. 

Preferred A.lr::eru.~lve 

Use all protore aa backfill .... terial 
in pit areas. Cover with) teet of 
overburden. and 2 feet of Tres 
Herm.anos Sandstone or alluvial 
IDaterial • 

The atream atabilization designs as 
1n41cated below are both feasi ble. 
however Option A would be less lU.in­
tenance dependent than. Option B .. 

Option A: i.eraove all IU.teria.l lyIng 
withiu 200 teet of Rioa Paguate and 
Hoquino. A concrete drop ItructUt'e 
would be constructed across the 1.10 
Hoqulno approxiaa tely 400 feet above 
the confluence vi th the 1.10 Paguate. 

Option B: All contardnated .011s and 
f1ll ""terial within 100 feet ot the 
Rio Paguate west of ita confluence 
vi th tbe R.1o Koquil1o would be ex­
cavated and reloeated to the open 
pit.,. For the Rio Moquia.o, waste 
dumps S, T, U, Hand H2 would be 
pulled back SO teet frOll the center­
line of the stream ch&nnel. The 
toes of these: dUllps would be at'l:)Qred 
with rlprap. A concrete drop struc­
ture would be constructed aeros. the 
Ilio Hoquino appro:dJa&tely 400 teet 
above the con..flueuce: with tbe Rio 
Paguate. 

A..rmor arroyos south of waste dumpa 
I, T and Y2, and the arroyo vest of 
waste dumps FD-l And FD-3. Other 
headcuts encountered durIng reclama­
tion would also be stabilized by 
ALlItOring. The preferred stab1liza­
tion de sign is showtl on Append1x A 
(Figure .1.-13). 

Remove \Iaste dump J and protore 
stockpiles SP-11BC and SP-6-B to 
unblock ephll!llleral drainage on aouth 
aide of 1Iines1te. T\ro blocked drain­
ages llot'tb of FD-l and F dumps would 
rell&1n blocked. Remainder of lIine­
site, excluding open pits, VQuld 
drain to Rioa Pagua te and Moquino. 



0400037

. ... 
...... 

Item 
No Action 

Alternative 

Surface Facilities/ 
Structures 

Lease No 1 
(Jackplle 
Lease) 

Lease No.4 

Access 
R.outes 

No Action 

No Action 

No Action 

\later 'Wells No Action 

TABLE 1-3 (Continued) 

DOl Proposal 
Green Book. Propos.l (Houitor and Drainage Optional tAguna Proposal 

Remove all facilities including houses, Same as Green Book Propoaal. Demolish and remove all buIldings 
offices, shops, sewage .yscems, the Ho .... ever, the Pueblo of Lag\U\& has 00. Lease No.1 except the Geology 
airstrip, parking area. and roads (ex- requested that certa1n tacl11tles building, school buIlding, siner 
cepe as noted under "Access lloutes" on Lease No.1 rem.aiu. The Depart- training center and buildings at 
below). Also remove all operational ment could approve chis request Old Shop and che OpeD. Pit oftices. 
and maintenance equipment, including provided che facilities vere B.adiological deconcaminacion 
machinery and tools. Leave power line. atroccurally sound and rad1olog1- criceria and rehab aeaaurea S4J1.e 
and poles paasing through Lease No. 1 cally safe. aa Green Book. Proposal. 
and serving areas DOrch ot lease undis-
curbed; remove aU others. Clear laud 
surface (escepc piC highwalls and 
natura},. outcrops) of radiological ma-
terial (e. g., Jackpile Sandstoue) uutil 
gamma reading. of twice background or 
less are achieved. Then grade and seed 
areas. 

Leave all structures and facilities Salle a8 Gree~ Book. Proposal. Same .s Green Book ProposaL 
associated wit.h P-IO Kine and New Shop, 
includIng all buildings, roads. park.ing 
lots. sewage systems, paver lines and 
poles. Remove all operat1ooal and 
maintenance equipment, including tools, 
machinery, supplies and the P-lO COn-

veyor. Clear all permanent. structures 
and land surfaces (escept pit high-
walla and u.awra1 outcrops) of radio-
logical IllAterial unt 11 g&lllN readings 
of ew1ce background or less are achiev-
ed. Then grade and seed areas. Re1DOve 
l101l-salvageable c01ltaminated buildings 
and taaterials to pit for disposal. 

Clear 4 major roads witbin aiueslte Same .a Green Rook Proposal. S.lI.e as Green Book. Proposal. 
of radiological material and leave 
after reclamation for pose-do..ing 
use. nese access routes io.clude: 
1) access road froll. P-IO aud New 
Shop to State Highway 279; 2) 1Io8.in 
road chrough mine. 3) road that 
passes berween bousing area and Horth 
Oak Canyon Mesa and tbea. proceeds to 
P-IOi and 4) road to Jadtpile Well 
No.4. Remove a.ll other roads (es-
cept on Lease No.4). then grade and 
seed the areas. 

Leave Jackpile Well No.4, P-IO Well, Same aa Green Book Proposal. Same as Green Book Proposal. 
Ne'" ..shop Well a1ld Old Shop Well. and 
3 wella and their associated sh.elter-
1ug at.ructures (near housing area). 
Remove pumps. riser pipe, wiring and 
water storage tanlts. Also leave 
vells established for future moo..itor-
iug purposes. Cap all veUs to 
prevent dust:, $Oil and other contam.1-
uants from entering well casing. 

?::..;:::::':3:-:_cc .. "'···==".,...."..,...., 

Anaconda Proposal 

All bu1.ldingll, other surface 
scructures and support. facl1tties 
would be left intact where it 1s 
safe to do so. 

All buildings. other Burt ace 
structures and support faciUcies 
vould be. left intact where it is 
safe to do 80. 

~eferred Alternative 

Desalish and rellllOVe all buIldings On 
Lease No. 1 except the Geology 
building, .. iner traln.1ng center and 
buildIngs at Old Shop and the Open 
Pit offices. Clear land surface 
(except pit: higb.walls and nat.ural 
outcrops) of radiological ... teria.l 
(e.g., Jackpile Sa1ldstone) until 
, ..... readings of 'tWice background 
or less are achieved. then grade 
and seed areas. 

Leave all at.ructures and facilities 
associated ncb. P-10 H.ine aod New 
Shop, including all buildings t roads 
parking lots, sewage systems t power 
lines and poles. RetllOve all 
operational and mai:c.t..ec.an.c.e equip-
1II.e1lt, including tools, Ql&chinery • 
supplies and tne P-IO conveyor. 
Clear all pet'1U.nent structures 
and land surfaces (e%cept pit high­
valls and natural outcrops) of radiO 
logical 1I4teri&l until ga..m.m& reading 
of tv1ce background or less are 
achieved. then grade and seed areas 
Remove noa.-salvageable conta.mia.ated 
buildings and aaterials to pit for 
disposal. 

The 4 major roads which cross the Clear 4 aajor roads within lIinesite 
lease areas would reaain for posc- of radiological IUteri&l. and leave 
reclam.at:.1oa. aCcess. after recla..aacion for posc-min1ng 

All vells and associat.ed struc­
tures/equipment would remain. 

use. These accesS routes 1nclude: 
1) access road from P-IO and Nev 
Shop to State lU.ghway 279; 2) .... in 
road througb lIine; 3) road that 
passes between housing area. and Nor 
Oak. Cauyon Mesa and thea. proceeds t 

P-IOi and 4) road to Jack-pile WeU 
No.4. I.e.move all. ocher roads (u­
cept on Lease Mo. 4), then grade at 
seed the areas. 

Leave Jackpile Well No.4, P-lO We. 
Nev Shop Well and Old Shop \Jell, a' 
3 wells and their associated shelt 
1a.g atructures (near housing area) 
ilemove pumps, riser pipe, viria.g a 
vacer storage tanka. Also leave 
veUs established for future monit 
ing purposes. Cap a.ll wells to 
prevent dust. soil and other cont.!! 
nants frotl e1lt.eria.g veU casing. 

-- .. _.". .... -';=......,,---'"----. -. -. 
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Item 

Rail Spur 

DrIll Holes 

Undersround 
Modifications 

Ventilation 
Holes 

Adits and 
Declines 

No ActioQ 
Alternative 

No Action 

No Action 

No Action 

No Action 
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Green Book. Proposal 

Remove and salvage rail spur from 
Santa Fe Railroad main line to Jack­
pile Mine.. Remove underlying ballast 
material and relocate to one of mine 
pits.. Grade roadbed to conform with 
local relief and then seed it. De­
molish Quirk loading dock and haul it 
to pit.. Clear reclaimed roadbed and 
loading dock of radiological material 
(i.e •• ore spillage) until gamma 
readings of twice. background or less 
are achieved. 

Drill hole. woul.d be identified by 
fiel.d investigations and review of 
existing drilling records. Upon re­
sumption of reclamation act:ivi ties. 
upper 5 feet of holes would be 
plugged with concrete. 

Place lo-foot concrete surface plug 
in each vent hole. Secure plug by 
either steel pinning or belling out 
to prevent downward slippage. Con­
tour and seed areaa around vent 
holes. 

Construct concrete bulkhead approxi­
mately 680 feet below portal of P-10 
decline. Backfill decline from bulk­
head to ground surface with Dakota 
Sandstone and Mancos Shale" Place 
sufficient material over portal to 
allow for compaction and settling. 
Shape ground surface above buried 
portal then top-dress and seed. 
Bulkhead and backfill Alpine mine 
entry. Cover mine entries not pre­
viously plugged by backfilling. 

TABLE 1-3 (Continued) 

DO! Proposal 
(Monitor and Drainage Options) 

Same as Creen Book Proposal except 
the Depart.ment could approve the 
Pue blo' s request to leave "the rail 
spur intact. this approval would 
be contingent upon the rail spur 
being radiologically aafe. 

All d~ill hol •• woul.d be plugged 
according to the State Engineer" s 
requirements. A 5-foot surface 
concrete plug would also be placed 
in each hole. Any CAsed holes 
would have the casing cut off at 
the surface£ In addition, areas 
a.round drill holes would be seeded. 
Any exploration roads not wanted 
by the Pue blo would be reclaimed. 

Backfill vent holes v1th waste 
material (Dakou Sandstone and 
Hancos Shale) to wi tnin 10 feet of 
surface I and place la-foot concrete 
surface plug. Secure plug by 
either steel pinuing or belling 
out to prevent downward slippage. 
Contour and seed areaa around vent 
holes. 

Same as Green Book propossl. 
Additionally, bulkhe8d and backfill 
A-I mine edits and backfill edits at 
P-13 and NJ-45 mines. 

Laguna Proposa 1 

The rail spur would be left intact: 
and cleared of radiological 
material until gam.aa. readings of 
twice background or less are 
achieved. Demolish Q.,1irk loading 
dock and haul it to pit. 

$amI!: as DOL' s Proposal. 

Backfill vent holes with waste 
material (Dakota Sandstone and 
Mancos Shale) to vtth..1n 6 feet of 
surface. Remove surface casing, 
install steel support pins in 
valla of vent holes. and pour 6-
foot concrete plug froEII backfill 
to surface. Contour and seed 
areaa around vent boles. 

Same 88 DOL's Propose I. 

Anaconda Proposal Preferred Alternative 

Rail spur vouJ.d remain intact vith The rail apur would be left intact: 
minimal radiological clean-up of and cleared of radiological 
spilled ore. Demolish Quirk. load- material untU gamma readings of 
iug dock. and haul it to pit. tvice back.ground or less are 

achieved. Demolish Quirk. loadIng 
dock and haul it to pit. 

Same as Green Book Proposal. 

Same as Green Book. In addition, 
the vent holes would be bulk­
headed. 

StabiliZAtion of P-IO would be the 
saRie as Green Book Proposal. The 
NJ-45 adits would be bulkheaded 
and backfilled approximately 25 
feet back from each entry. 

AJ..1 drill holes would be plugged 
aceording to the State Engineer"s 
requirements. A 5-foot aurface: 
concrete plug would also be placed 
in each hole. AJly cased holes 
would hs.ve the casing cut off at 
the surface. In addition. areas 
around drill holes would be seeded. 
Any exploration roads not wanted 
by the Pueblo would be recl.a.illed. 

Baclc.fill vent holes with waste 
tMter1a.l (Dakota Sandstone and 
ManCOS Sha.le) to within 6 feet of 
surface. R.ellOve surface asina. 
install seeel support piD..II 1n 
valls of vent boles, and pour 6-
foot concrete plug froa backtill 
to surface. Contour and seed 
areas around vent holes. 

Construct concrete bulkhead approxi­
mately 680 feet below portal of P-10 
decline. Backfill decline from bulk­
head to ground surface with Dakota 
Sandstone and Mancos Shale. Place 
sufficient material over portal to 
allow for compaction and settling. 
Shape ground 9urface above buried 
portal then top-dress and seed. 
Bulkhead and backfill Alpine mine 
entry. Cover mine entries not pre­
viously plugged by backfilling. 
Additionally, bulkhe.d .nd backfill 
H-l mine adits and backfill adlts at 
P-13 and NJ-45 .,ine •• 

'''''\$., ;', 
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Revegetation 
Methods 

No Action 
Alternat.ive 

~resslng No Action 

Surface 
Prepa ra t ion 

Seeding and 
Seed Mix­
tures 

No Action 

No Action 

TABLE 1-3 (Continued) 

001 Proposal. 
Green Book Proposal (Monitor and Dra.luge Options) 

Follo'Wing final sloping and grading, Same as Green Book Proposal except 
top dress areas to be planted with I topsoil cover would be 24" in the 
foot of material composed primarily pit bottoms and IS" throughout the 
of Tres Hermanos Sandstone (stock- rest of the minesite. An additlon-
piled at three locations within mlne- al topsoil borrow area southeast of 
site). In ot'der t.o meet top dressing J and H dumps may be needed. 
volume requirements, obtain addition-
al material from topsoil borrow area 
comprising 44 acres. Following tOp-
soil removal, contour disturbed 
borrow area, then fertilize. seed 
and mulch. 

After applying top dressing, ferti- Same as Green Book Proposal except 
llze areas to be planted, followed by all areas would be contour furrowed. 
disking to a depth of 8 to 12 inches. 
Complet.e surface preparation, where 
conditions dictate. with compactor 
roller or sheepsfoot roller to create 
shallow dept'essions for water collec-
tion, water retention and erosion 
control. 

In most situations, plant seed mix­
ture with rangeland drill. Broadcast 
seeding combined with hydromulching 
!Day be used on inaccessible sites or 
if determined to be more feasible 
than drilling. For both methods, 
seed mixture would consist ma inly of 
native plant species possessing 
qualities compatible with post-graz­
ing use and adapted to local envi ron­
ment. Following drill seeding, apply 
straw mulch at about 2 tons per acre, 
and crimp into place wi th a notched 
disk. 

Before seeding operations hegin, 
fence entire mlnesite to prevent 
livestock gra~ing. Seeding methods 
and mixtures Bame as for Green Book. 
Proposal. 

Laguna Proposal 

A minimum of one foot of topsoil 
would be placed on all disturbed 
areas. Add! tional soil for the 
nort.hern portion of the mine would 
be obtaioed from the relocation of 
the arroyo on the north side of 
dump FD-l and from a borrow site 
along the Rio Moquino immediately 
north of dumps 5 and T. Addition­
al sol1 for the southern port.ion 
of the mine would be obtained from 
a borrow site southeast of dumps J 
and H. 

Salls would be conditioned by 
disking, mulching and adding soil 
nutrients as necessary. All 
slopes steeper than 5: 1 would be 
contour farrowed. 

Same as 001' s Proposal. 

Anaconda Proposal 

Following finsl sloping and grad­
ing, topdress areas wit.h IS" of 
topsoil. 

After applying topdressing, aress 
would be fertilized and then 
disk.ed. Contour furrowing or land 
imprinting may be used on sloping 
terrain. 

Seeding method SBme as Green Book. 
Proposal. See mixtures for pit 
bottoms would differ from mixtures 
proposed for rest of lIIineslte. 
Application and treatment of straw 
mulch aame as Green Book Proposal. 

-~---.--.- - .. -~- -_._--" ---.-'~ ---.---- --_._----

heferred Alterna.tive 

Followiag final sloping and grading. 
top dress pit bottoms with 24". wBste 
dumps with IS" and all other areas 
within the mineslte with 12" of 
material composed primarily of Tree 
Hertlllsoos Sandstone (stockpiled at 
three locations within mlneslte). 
In order to meet top dressing 
volume requirements for the 
northern portion of the mlneslte, 
obtain additional llIaterial from 
topsoil borrow area In the Rio 
Moquino floodplain comprising 44 
acres. For the southern portion 
of the minesite, addltlo0.81 topsoil 
borrow material located east of J and 
H dumps may be needed. Following 
topsoil removal, contour disturbed 
borrow area, then fertilize, seed and 
mulch. 

After applying top dreSSing, 
fert ilize areas to be planted I 
followed by d1sking to a depth of 
inches and then contour furrow. 

Before seeding operations begin, 
fence entire minesite to prevent 
Ii vestocK grazing. In most 
situations I plant seed mixture 
with rangeland drill. Broadcast 
seeding combined with hydrollulching 
may be used on inaccessible aites or 
if determined to be more feasible 
than drilling. Por both methods, 
seed mixture would consist 116101y of 
native plant species possessing 
qualities compatible with post-graz­
ing use and adapted to local environ­
ment. Following drill seeding, apply 
straw mulch at about 2 tona per acre, 
and crimp into place with 8 notched 
disk. 

- . ..".~. . . ---------------- ---------------- ------------ -_.-----------~~--'----'------. 
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Alternative: 

No Action 
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GreeD. Book Propoa&.l. 

Plant eetabl1sh .. ent would he consid­
ered successful "hen velghted average 
for b.:Il'lal cover and production on all 
revegetated s 1 tel equ.11 bd or exceed­
ed ]0 percent of weIghted average for 
b.sal cover and production on (:0"'1'4r­
able reference .it~e on undisturbed 
1."n11ll wIthIn lea!le area. (bllt no 
sooner then 3 years follovlnlt seed­
InK). Prevent livestock ~r.z1nr. 
unti 1 70 percent comps ra bill ty vtll uea 
"re _et. At end ot 3-year I'/Ionl tarIng 
period. If un8uece8s.fu1 trend is 
shown. rrtreAtlllent .ay be necessary 
to achieve suec!!'s, criteria. SucceflS 
criteria Are discu8sed under Flora 
in Chapter J. 

TABLE 1-3 (Continued) 

DOL Proposal 
(Monitor and Drain.age Optional Laguua Propoaal 

Using the Conu.unl ty Structure Vrec:tllt ton \lould be _onl toref' and 
AnatY!lis (CSA Method). plllnt esta- surplemf!nted unt11 the denatt)' and 
bllalullent woulr1 be consi.lc:re.J "'IC- perce-nt cover ot thf' revetetatf"d 
cC'5sful "hen revC:R.~t.,t~d "lccs reach l'are.l:'l: e'luals or rll'ceed. 90 rercent 
90 percent ot the density, fre'1uency. of the specie. denaJty and cover 
(olJar cover, baAGI cover anti produc- of existing co.p~r190n test plota. 
tlon of Untl1sturbed reference sreas D.,t.' would be collectC'd Cor s 
(hut not sooner than La yean follow- .. lnlmu ... of ) yean follo""tng the 
Inr. seedln,). Prevent livestock completion o.!.. ['(\{:..I.1"'oItloli. 
r.rftz:ln& unttl 90 percent .. c.o"'f'rar-
abillty v.oluc:!'I are IIIet. At end of 
IO-year monitorto.: perlo<l, if un-
successCul [rend 13 "hown retrcil[-
nw!nt lDay be neCel'lury to tlchleye 
success" c'rlterJIl'.' I In the rit 
botto .. ", ycr-eration vfluld be ""_rder1 
annually for radJonuc.llJe and he~vy 
fletal uptake. 

Continue Continue present monitoring program Same as Green Book Proposal, except 
Anaconda's during reclamation period and for the post-reclamation moni toring 

~onitoring would be broken down 
into three phases: 1) monitoring 
during reclamation, 2) monitoring 
after reclamation, and J) long­
term monitoring. Refer to TR:ble 
1-5 for details of the Pueblos 
proposed lJIonItoring program. 

present moni- minimum of J years thereafter. period would vary for each parameter. 
toring pro- Monitoring activities to be continued In addition, the monitoring program 
gram would include: meteorologic would be expanded to include: r~don 

Continue 
Anaconda's 
present 
securi ty 
program to 
prevent un­
authorized 
access. 

BLI! and BrA 
would Con-
t Inue to 
ensure Com­
pliance with 
the preseot 
monitoring 
program and 
security 
measures. 

sampling, air particulate sampling, daughter levels (working levels) in 
radon sampling (ambient) I radon ex- in any remaining mine buildings and 
halation sampling, gamma survey. 80il ground water recovery levels/salt 
and vegetation sampling, water IDOni- build-up In the open pits. The 
toring and subsidence. Refer to ground water monitoring period would 
Table 1-5 for details of the Green be of sufficient duration to deter-
Book proposed mOnitoring program. mine the stable future water table 

conditions. Refer to Table 1-5 for 
details of DOL's proposed moni toring 
program. 

Anaconda would continue to have full Same as Green Book ProposaL 
responsibility for mine access and 
security during reclamation and 
monitoring activities. However. 
security during monitoring phase 
would require cooperation from Pueblo 
of Laguna and BlA to prevent live-
stock grazing on revegetated sItes. 

DOL would monitor and inspect Same as Green Book Proposal 
every aspect of reclamation 
activities to ensure compliance with 
all reclamation requirements. 

Same as Green Book Proposal. 

Same 8S Green Book Proposal. 

Anac.onda Propo •• l 

Revegetation success would be 
based on a comparison of the 
entire revegetated area relative 
to an analogous reference area on 
8 weighted average basis. Revege­
tated areas \lQuld be sampled for 
the third yesr after the last 
seeding or reseeding effort by or 
for Anaconda and year-to-year 
thereafter until success criteria 
is DIet. 

Sillilar to Green Book Proposal. 
Refer to Table 1-5 for detail. of 
Anaconda's proposed monitoring 
program. 

Same S8 Green Book Proposal. 

Same as Green Book Proposal. 

Preferred Alter114t1ve 

Using the Community Structure 
Analysis (CSA) or comparable method I 
plant establishment would be con­
sidered successful when revegetated 
si tes reach 90 percent of the densi­
ty, frequency, foliar cover, basal 
cover and production of undisturbed 
reference aress (but not sooner thsn 
10 years following seeding). Prevent 
livestOCK grazing until 90 percent 
comparability values are met. At 
end of l~year ItOnitoring pertod, if 
unsuccessful trend 1s shown retreat­
ment may be necessary to achieve 
success criteria. In the pit 
bottoms, vegetation would be asmpled 
annually for radionucllde and heavy 
metal uptake. 

The monitoring period would vary for 
each parameter. Monitoring actIvi­
ties to be continued would include: 
meteorologic sampling, air partt­
late 9allpllng, radon samplIng 
(allbient), radon exhalation 
sampling I gamma survey, soil and 
vegetation s8mpling, vater monitor­
ing and subsidence. In addition, 
the monl toring program would be 
expanded to include: radon daughter 
levels (working levels) in any 
remaining lIine buildings sod ground 
water recover levels/salt build-up 
In the open pits. The ground water 
monitoring 'period would be of 
sufficient duration to determine the 
stable future water table C!ondltlons. 
Refer to Tsb1e 1-5 for de taU. of the 
preferred monitoring plan. 

Control of 1'I1neslte access and 
security would contInue 
during reclamation and 
monitoring ac:tivities. However, 
securIty during monitoring phase 
requires cooperation from Pueblo 
of Laguna and BIA to prevent 11 ve­
stock grazing on revegetated aites. 

DOL would monitor and 
inspect every aspect of reC!lamatlon 
activities to ensure compliance with 
all reclamation requirements. 

'.W"~'""."~'''''M_ .~-" ____ -,,,~. , ... ,,' .. _.", .. , , __ ,... ..' i ··1 ",,'T 'J'.I : .. ,:" •• 
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lleclama tlon 
Completion 

No Action 
Alternative 

N/A 

Post-Ileclama- N/A 
cion Land Uses 

Creen ~oolc. Proposal 

B.eclacu.tloo considered complete with 
occurrenCe of the follov1.ns: 
1. \lh.ea. weighted average for basal 

cover and production 00 all re­
vegetated sites equalled or ex­
ceeded 70 percent of weighted 
average for baaal cover and pro­
duction au comparable reference 
aites (bue not. SOOner than 3 
years folloVing seeding); or 

2. If livestock. gra-zlng oc:cuned On 

any revegetated area before the 
above weighted average succesa 
criteria were JUt. 

Uvescock grazing. Specifically 
excluded are habitatlon, farming and 
coustructlon of c:oaaerc:la.1 or indus­
tria.l facilities. 

TABLE 1-3 (Concluded) 

DOl Proposal 
(Moultor and Draloag!!'! Options) Laguna hoposal 

i.ec:..lamation would be considered coat- Same as DOl's Proposal e:r.ce'Pc a 
plece .. heu revegecated sites reach 90 mlDillual of 3 year. would be 
percent of the dellsity. frequency, required before determining 1f 
foliar cover, basa.l cover and produc- vegetative success criteria were 
tlon of undisturbed reference areas aet. Although intensive alue­
(but not sooner than 10 years fo110w- lite lIouitoring could end &. 
ing seeding). In addition, gUlma Uttle a8 three years after com.-
radiation level. must be DO ,reater pletion of reclaJIation operations, 
than t .... ice beckgrouo.d over the entire long-terat ~nitorlttg and lD&inten­
atne.ite. Outdoor radon - 222 con- ance of aite atability could con­
centratioa.a -usC be DO greater than cinue indefinitely. 
3pCi/l. Iladon daughter levels 
(working level.) iu any remalD1ng 
surface facilitiea must noC exceed 
0.03 IlL. 

Umited Uvestock grazing. 
Specifically'e:z:cluded are habitation 
and fu1ll11l3. 

Livestock graz1.ng, light IU.nufac­
turing, office apace, lIining and 
.. jor equipment. acorage. SpeCi­
fically excluded are habitation 
and tar1lL1ll3. 

Anaconda Proposal Preferred Altetuatlve 

Reclamation considered complete 'B.eclatlL&tion would be: considered COII-

with occurrence of the following: piete when revegetated sites reac.h 90 
1) If the. revegetated areas 1Ieet. percent of the density. frequency. 
or exceed the weighted acreage foliar cover. basal c.oVer and produc-
auccess criteria as described in tiou of undisturbed reference areas 
the 1985 Plan; or 2) If livestock (but not sooner than 10 years follow­
grazing ()(:curs On any revegetated ing seeding). In addition. gamma 
area prior to meeting the weighted radiation levels musC be DO greater 
acreage success criteria. than tw1ce background over the entire 

ad:D.esite. Outdoor radon - 222 
concentrations must be 0.0 greater 
than 3pC1/l. ladon daughter levels 
(working levels) 1n any remaining 
surface faCilities must not: e:r.ceed 
0.03 IlL. 

Multiple laud uses including: U1llited livestock grazing, light 
livestock grazing, fish and vild- 1U.1lufacturlng. offlce space •• i'Ding 
life habitat development. water and major equipment scorage. Specl-
resource development and protec.- fically excluded are habitation 
non; recreaciooal. use and aineral and farming. 
resource accessibility • 

;P-"F ··""··-··-c~··,,.-.,, .:-'.~_ .,.,",;'-", , ".--' .. ~:~~ .. ""$!ii'-.~' .. '~-==~';;:-=-~~.-.;o=~.",~"'-=~ .. "'''''''"''.)''."~*~£:f"·;;i~.''''!!:J:~ .;':;4" .~*..i:\':..w,;,.,.,:""':11~" ... ~".,'.'''',''' . ,': '''', 
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Dump(s) Acres 

A 23 

B 71 

C 21 

D 14 

..... . 
N 
N 

E 12 

F 73 

FD-l 168 

FD-2 25 

~ 

Existina Conditions 

Reclaimed 
to Dat~1 

X 

X 

X 

X 

Present Slope 
(horizontal:vertical) 

Dump Composition -Mode Value-

Outer surface: mainly 
~hales, mixed with some 
Ires Hermanos Sandstone 
(TRS) 

Outer surface: mainly 
shales mixed with some 
THS 

Topsoil: 24 inches TRS 
mixed with some shales; 
Under topsoil: THS 
mixed with shales 

Topsoil": 24 inches THS 
mixed with some shales; 
Under topsoil: THS 
mixed with shales 

Topsoil: 24 inches TRS 
mixed with some shales; 
Under topsoil: THS 
mixed with shales 

Topsoil: 18-24 inches 
THS mixed with some 
shsles; Under topsoil: 
mainly shale with some 
THS and Jackpile 
Sandstone (JSS) 

Entire dump: primarily 
shales with JSS and 
some THS on west end 

Entire dump: shales and 
THS 

1.44:1 

1.50:1 

1.60:1 

1.64:1 

1. 38:1 

1. 50: 1 

1.45:1 

1.48:1 

~¥'iOJ,.:,f5i": ;f.;.;~::-,:h·,. :":-.. '.' ;::;-. '''·;t''''"':~,!, ..... 7~" . "¥":: '-"7~ ~~~~~f 

TABLE 1-4 

WASTE DUMPS AT THE JACKP1LE-PAGUATE URANIUM MINE 
(existing conditions, proposed modifications and treatments) 

Proposed Modifications and Treatments 

DOl Proposal 
Green Book (Monitor and Drainage 
Proposa~1 Options ).£1 

Slope 3: 1 

Slope 3:1 

No change--moBt of 
dump slope covered 
by sloping of 
dump FD-2. 

No change 

No change 

No change 

Dump moved back 
approx. 200 feet from 
arroyo a One terrace 
with 2:1 intermediate 
slopes; over all 
slopes from 2.3:1 
to 3:l;5-foot-high 
erosion-control berm 
placed between toe 
of dump and arroyo. 

Two terraces with 2:1 
intermediate slopes; 
overall slope 2.3:1; 
top of dump lowered 
about 50 feet. 

Same as Green 800k 
Proposal 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal, except any 
slopes not covered by 
FD-2 would be sloped 
3:1. 

Slope 3:1 

Slope 3:1 

Slope 3:1 

Dump moved back 
approx. 120 feet from 
arroyo. Boulder size 
talus left at toe of 
dump to stabilize 
arroyo against head­
cutting; No terracing; 
slope 3:1. 

Same as Green Book 
Proposal due to dumpts 
height and restricted 
room in surrounding 
terrain. 

Laguna 
Proposalil 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Same as DOl's 
Proposal 

Same as DOl's 
Proposal 

Same as DOl's 
Proposal 

Same as DOlts 
Proposal 

The arroyo blocked by 
dump FD-l would be re­
located to the north 
and the dump sloped 
3:1. Riprap would be 
placed on toe of dump. 

Slope 2.7:1; top of 
dump lowered 50 feet. 

AnaConda', 
Proposa~ 

Same as Green Book 
Proposal; cut and fill 
balance (CFB) on slope 

Slope west and south 
sides 3:1 by CFB. 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

No change on north 
side of dump; west 
side of dump moved 
back 50 feet from 
drainage and sloped 
3:1. Slope material 
'Would be removed. 

Allow dump to 
gradually settle. 

Preferred Alternative !' 

Slope 3:1 

Slope 3:1 

No change - except any slopes not 
covered by FD-2 would be sloped 3:1. 

Slope 3:1 

Slope 3:1 

Slope 3:1 

Dump moved back approx. 120 feet from 
arroyo. Boulder size talus left at 
toe of dump to stabilize arroyo 
against head-cutting; No terracing; 
slope 3:1. 

Slope 2.7:1; top of dump lowered 50 
feet. 

.. ~'~-
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Dump(s) Acres 

FD-3 10 

G 49 

H 

. 
I\) 

\.oJ 

I 57 

J J,5 

K 22 

L 40 

TAlILE 1-4 (Cont'd) 

Existing Conditions Proposed Modifications and Treatments 

Reclaimed 
to Dat~1 

x 

x 

X 

X 

X 

Present Slope 
(horizontal:vertical) 

Dump Composition -Mode Value-

Outer surface: JSS, some 
shales and THS on slopes 

1.40:1 

Topsoil: lS-24 inches THS 1.39:1 
mixed with some shales; 
Under topsoil: shales 
mixed with JSS exposed on 
surface prior to covering 

Outer surface: JSS and 
some shales 

Topsoil: lS-24 inche. 
THS; Under topsoil: 
shales mi~ed with JSS e~­
posed prior to.covering 

Topsoil: 18-24 inches 
alluvial material taken 
from floodplain area; 
Under topsoil: JSS 

Topsoil: 24 inches THS; 
Under topsoil: mainly THS 
mixed with shales 

Topsoil: 24 inches THS; 
Under topsoil: mainly 
shales .1~ed with THS 

1. 43: 1 

1. 75: 1 

1.37:1 

1. 66: 1 

4.45:1 

Green Book 
Proposa~1 

DOl Proposal 
(Monitor and Drainage 

Options).£1 
Laguna 

Proposal~J 

Dump moved back about 
200 feet from arroyo. 
One terrace with 2:1 
intermediate slopes; 
overall slopes from 
2.3:1 to 3:1; 5-foot 
high erosion-control 
berm placed between 
toe of dump and 
arroyo. 

Dump moved back about Slope 3:1. 
120 feet from arroyo. 

No change 

No terracing; slope 
3:1.Boulder-size talus 
left at toe of dump 
to stabilize arroyo 
against head cutting. 

Slope 3:1 

Dump removed and back- Same as Green Bodle. 
filled into Jackpi1e Proposal 
pit--under1ying area 
reclaimed. 

Appro~. 36 acres of 
slope to be modified 
by using one terrace 
with 2:1 intermediate 
slopes. Overall slope 
2.2:1; 21 acres would 
remain at present con­
figuration of 1.5:1. 

Slope east portion 
3:1; slope south 
portion 2.5:1. 

Dump removed and back- Same as Green Book 
filled into Jackp11e Proposal 
p1t--underlying area 
reclaimed. 

No change Slope 3:1 

Approx. IS acres left Same as Green Book 
to reclaim. Slopes Proposal 
now at 1.5:1 would 
be sloped 3: 1. 

Same as DOl's 
Proposal 

Same as Green Book 
Proposal 

Slope 3: 1 

Same as Green Book 
Proposal 

North slope of dump 
pulled back 25 feet 
from escarpment; slope 
3:1. 

Same 8S Green Book 

Anaconda's 
ProposaJ.!.1 

Move back 50 feet from 
arroyo. Slope 3:1 on 
east side of dump by 
CFB and west side by 
removal. 

Same as Green Book 
Proposal 

Slope 3:1 by CFB. 

Slope 3: 1 by CFB on 
east and south sides. 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Slope 3:1 by CFB. 

Preferred Alternative fl 

Dump moved back about 120 feet from 
arroyo. No terracingj slope 3:1. 
Boulder size talus left at toe of dump 
to stabilize arroyo against 
headcutting. 

Slope 3:1 

Dump removed and backfilled into 
Jackplle pit-underlying area 
reclaimed. 

Slope 3:1 

Dump removed and backfilled into 
Jackpile pit-underlying area 
reclaimed. 

Slope 3:1 

Appro~. lS.acres left to reclaim. 
Slopes now at 1.5:1 would be sloped 
3:1. 

CC __ f""' , ' ~. , ,;'" c % ' '-2'- "'':-'==:C-~"'~;' '~?"'-'''''''::''''~''"'- ",,"_'W,:"'"_ -.", .,' ... ,,,"".,.,,~ -- '"'''' "_"".~:,:""%.>,,,,~, 
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Table 1-4 (Cont'd) 

Existing Conditions Proposed Modifications and Treatments 

Reclaimed 
Dump(s) Acres to Dat~' 

N 

N2 

O,P, 
Pl,P2 

Q 

R 

S 

South 
Dump 

64 

35 x 

52 

14 

96 x 

175 

Present Slope 
(horizontal:vertical) Green Book 

Proposa1E.' 

DOl Proposal 
(Monitor and Drainage 

Options).':.' Dump Composition -Mode Value-

Outer surface: mixed 
shales and some IRS 

Outer surface: mixed 
shales and SOme THS 

Topsoil: 24 inches THS; 
Under topsoil: mainly 
THS with limited amounts 
of shale 

1. 20: 1 

1.66:1 

1.30:1 

Outer surface: JSS mixed 1.55:1 
with some shales 

Outer surface: shales 
mixed with some JSS 

Topsoil: 24 inches THS; 
Under topsoil: THS with 
some shales 

Outer surface: shales 
and THS on slopes 

2.35:1 

1. 5:1 

1.40:1 

Dump moved back 
approx. 200 feet from 
Rio Moquino and slope 
2:1 (no terraces); 
5-foot-high erosion­
control berm placed 
between toe of dump 
and Rio Moquino. 

Dump moved back 
200 feet from Rio 
Moqulno and slope 
2:1 (no terraces); 5-
foot high erosion­
control berm placed 
between toe of dump 
and Rio Moquino. 

No change 

Slope 3:1 

Slope 3:1 

Southern 26 acres 
seeded and sloped 
3:1. 60 acres would 
remain at present 
slope configuration 
of 1.5:1. 

Dump moved back a 
minimum of 150 feet 
from arroyo (Oak 
canyon). Overall 
slopes between 2:1 
and 3:1; some areas 
with one terrace. 

Same as Green Book 
Proposal except dump 
sloped 3:1. 

Same as Green Book 
Proposal except dump 
sloped 3:1. 

Slope 3:1 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Slope 3: 1. 

Dump moved back a min­
imum of 150 feet from 
arroyo and sloped 3:1. 

Laguna 
Proposal.O!' 

Dump moved back from 
centerline of Rio Mo­
quina and sloped 3:1, 
toe of dump covered 
with riprap. Riprap 
would extend from be­
low the existing grade 
of the Rio Moquino to 
above the 100 year 
flood level. 

Same measures as N 
dump. 

Same as DO! I S 

Proposal 

Same as Green Book 
Proposal 

SalLe as Green Book 
Proposal 

Same measures as N 
Dump. 

Southern slope of 
South Dump would be 
pulled back 25 feet 
from arroyo and sloped 
3:1. 

Anaconda I S 

Proposa~' 

Reduce small slopes aD 
top surface 3:1 by 
CFB; move dump 50 feet 
back from stream 
centerline and reduce 
remaining slopes to 
3: 1 by removal. 

Move dump back 50 feet 
from stream centerline 
and slope 3:1 by 
removal. 

Same as Green Book 
Proposal 

Slope 3:1 by CFB. 

Slope 3:1 by CFB. 

Slope 3:1 on south 
and southeast by CFB. 

No slope reduction; 
possibly hydro seed on 
slopes. 

Preferred Alternative !J 

Option A: 

Option B: 

Opt:ion A: 

Option B: 

Slope 3:1 

Slope 3: 1 

Slope 3:1 

Move dump back 200 feet 
from Rio Hoquino and slope 
3:1 

or 
Dump moved back from 
centerline of Rio Moquino 
and sloped 3:1; toe of dump 
covered with riprap. 
Riprap would extend from 
below the exi sting grade of 
the Rio Moquino to above 
the 100 year flood level. 

Move dump back 200 feet 
from Rio Moquino and slope 
3:1 

or 
Dump moved back from 
centerline of Rio Moquino 
and sloped 3:1; t:oe of dump 
covered with riprap. 
Rlprsp would extend from 
below the existing grade of 
the Rio Moquino to above 
the 100 year flood level. 

Option A: Slope 3:1 
or 

Option B: Dump moved back from 
centerline of Rio Moquino 
and sloped 3:1; toe of dump 
covered with riprap. 
Riprap would extend from 
below the existing grade of 
the Rio Moquino to above 
the 100 year flood level. 

Southern slope of South Dump would be 
pulled back 25 feet from arroyo and 
sloped 3:1. 
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TABLE 1-4 (Concluded) 

Existing Conditlons_ Proposed Modifications and Treatments 

Reclaimed 
Dump(s) Acres to Dat~' 

T 27 x 

u 61 

v 51 

\I 

x 9 x 

Y 30 

Y2 15 x 

Present Slope 
(horizontal:vertical) Green Book 

ProposaJ..£' 

DOl Proposal 
(Monitor and Drainage 

Options)~.1 Dump Composition -Mode Value-

Topsoil: 27 acres have 
18-24 inches THS: Under 
topsoil: JSS and some 
shales erposed pr10r to 
covering. 5 acres have 
JSS and some shales on 
slopes. 

Outer surface: JSS 
and some shales on 
slopes 

Outer surface: JSS, 
shales and some THS 
on slopes 

Outer surface: THS 
and shales 

1.45:1 

1. 45: 1 

1.40:1 

1. 46: 1 

Approx. 12 acres 
moved back a bout 200 
feet from Rio Moquino. 
On 5 acres, slope be­
tween 2:1 snd 2.4:1. 
Some areas with one 
terrace; 5-foot-high 
erosion-control berm 
placed between toe of 
dump and Rio Moquino; 
10 acres would remain 
at present slope con­
figuration of 1.5:1. 

Dump moved back 
approx. 200 feet from 
Rio Moquino and slope 
2: 1. Some parts of 
dump completely 
removed; south part 
with one terrace; S­
foot-high erosion­
control berm placed 
becween toe of dump 
and Rio Moquino. 

One terrace with 2:1 
intermediate slopes; 
overall slope 2.2:1. 

Dump moved back 200 
feet from the Rio 
MoquIno and sloped 
3:1. 

Dump moved back 200 
feet from Rio Moquino 
and slope 3:1. 

Slope 3: 1 

No change due to rock Slope 3:1 
cover on slopes. 

Topsoil: 18-24 inches 
THS; Under topsoil: JSS 
and some shales 

No exterior No change. 
slopes 

Same as Green Book 
Proposal 

Outer surface: JSS with 
some shales and THS 

1.44: 1 

Topsoil: 18-24 inches 1.50:1 
of THS on ~op and Done on 
slopes; Under topsoil: 
JSS and some shales ex­
posed prior ~o covering 

One terrace w1~h 2:1 
intermediate slopes; 
overall slope 2.3:1. 

Slope 3:1 

1\10 terraces with 2:1 Slope 2.5:1 
intermediate slopes; 
overall slope 2.4:1. 

Laguna 
ProposaJ.!!! 

Anaconda I 5 

Proposal!!.! Preferred Alternative !! 

Same measures as N 
dump. 

Same measures as N 
dump. 

Same as DOl's 
Proposal 

Same as Green Book 
Proposal 

Same as Green Book 
Proposal 

Move back 50 feet from Option A: 
stream centerline and 
slope 3:1 by removal. 

Sames measures as T 
Dump. 

Slope 3:1 by CFB and 
removal 

Slope 3:1 by CFB. 

Same as Green Book 
Proposal 

Option B: 

Option A: 

Option B: 

Slope 3:1 

Slope 3:1 

No change 

Same as DOl's Proposal Slope 3:1 by CFB. Slope 3:1 

Slope 3: 1. Slope 3:1 by CFB. Slope 3:1 

Dump moved back 200 feet 
from the Rio Moquino and 
sloped 3:1. 

or 
Dump moved back from 
centerline of Rio Hoquino 
and sloped 3:1; toe of dump 
covered with riprap. 
Riprap would extend from 
below the existing grade of 
the Rio Mdquino to above 
the 100 year flood level. 

Dump moved back 200 feet 
from Rio Moquino and slope 
3:1. 

= 
Dump moved back from 
centerline of Rio Moquino 
and sloped 3:1; toe of dump 
covered with rlprap. 
Rlprap would extend from 
below the existing grade of 
the Rio Moqulno to above 
the 100 year flood level. 
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Table 1-4 (Cont'd) 

Source: Dump composition data from Anaconda Minerals Company 1982c and 1984a; present slope data from BUM 1984. 

Notes: ~/"Reclalmed to date" does not necessarily mean reclamation 1s complete. Previously reclaimed dumps proposed for additional treatment are 
indicated. 

~/Green Book Proposal includes: 
- 5-foot-high erosion control berms placed on all dump crests and terraces. 
- Dump tops contoured to channel runoff to open-chute rock-lined drainage structure~ (dumps A, FD-l, FD-2, FD-3, I, N, 0, PI, 5, South Dump, T, U, 

V, Y and Y2). 
- Dumps which have Jackpile Sandstone on their outer surface and any Jackpile Sandstone exposed during resloping would be covered with 4 feet of 

overburden and 1 foot of topsoil. 
- Cover dumps that do not contain Jackpile Sandstone on their outer surface with 1 foot of topsoIl. 
- Boulder-sized material placed on slopes as necessary to help stabilize them. 

£/001 Proposal (Monitor and Drainage Options) includes: 
- 5-foot-hlgh erosion control berms placed on all dump crests and all dump tops sloped slightly away from their outer slopes. 
- No drainage structures. 
- All dump slopes would be contour furrowed. 
- All dump slopes contoured so that their toes are convex (to protect slopes from erosion). 
- Dumps which have Jackpile Sandstone on thier outer surface Bnd any Jackpile Sandstone exposed during resloping would be covered with 3 feet of 

overburden and 18 inches of topsoil. 
- Cover dumps that do not contain Jackplle Sandstone on their outer Burface with 18 inches of topsoil. 
- Boulder-sized material placed on slopes as necessary to help stabilize them. 

~/Laguna Proposal includes: 
-All dump tops sloped slightly away from their outer slopes; slopes would be a minimum of 50:1 and a maximum of 10:1. 
-All dump slopes would be contour furrowed. 
-No drainage structures. 
-Where practical, dump slopes contoured so that their toes are convex. 

~/Anaconda Proposal includes: 
-A flat channel moisture conservation berm system would be constructed on dump areas. 
-Contour furrowing or land imprinting would be used on all topsoiled waste piles which include backfilled waste. 

!/preferred Alternative includes: 
- 5-foot-high erosion control berms placed on all dump crests and all dump tops sloped slightly away from their outer slopes. 
- No drainage structures. 
- All dump slopes would be contour furrowed. 
- All dump slopes contoured 80 that their toes are convex (to protect slopes from erosion). 
- Dumps which have Jackpile Sandstone on thier outer surface and any Jackpl1e Sandstone exposed during resloping would be covered with 3 feet of 

overburden and 18 inches of topsoil. 
- Cover dumps that do not contain Jackpl1e Sandstone on their outer surface with 18 inches of topsoil. 
- Boulder-sized material placed on slopes as necessary to help stabilize them. 
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.... , 
N 
...... 

ltea 

Subsidence 

Surface Water!!.' 
Quallty 

Ground Yate.r!' 
Quality 

5 - 89 

Ho ActIon 
Alternative 

F - Qu~rterly 

- Ground Move~ent 
o - In PerpetuIty 

5 - 7 
F - Monthly 
P - pll, conouctivity, 

ros, IIC03, Cl, 
504, Na, K, Ca, 
Mg, NO). F, 5102. 
tin I As, Ba. Cd t Cr, 
Pb, IIg, Set Cu, Fe. Zn, 
Ho, Nl, V, U and RA-226 

D - In Perpetuity 

s - 3 
F - 110nthly 
P - Same pa rame ters 88 

for surface water 
o - In Perpetui ty 

TABLE 1-5 

SUI1Ht\RY OF rROPOSED 110HlTORIHC PROGRAMS 
(Ho. of Statlooa (5)/Monltorlng Frequency (F)/Par.meters (P)/Ouration (D») 

Creen Book. 
Proposal 

S - 89 
F - Quarterly 
P - Cround Movement 
D - During recla .. "tlon and 

3 years thereafter 

5 -
F - Monthly 

- SaDIe aa No Action 
o - During reclamation 

3 years thereafter 

- 3 
F - Monthly 
P - Same 88 No Action 

and 

D - During reclalu.tion ~nd 
,) years thereafter 

DOl Proposal 
(80th Option.) 

lar-unA 
Propo.al 

5 - 89 S - 63 
F - Quarterly 
P - Ground Hove~ent 
o - Until Stnte IIlghw,y 

279 1. re.U&ned 

s -
F - Sa"e AS laguna Proposal 
P - S.'lme 8S La&l1n3 Proposal 
D - During recla.atton and 

•• Lnt .. ulIII of 10 years 
thece;sfter 

S - 17 
F - Semi-annually fa'r 

CROUP A, Annually 
for CROUP B 

P - Water levels ptus 
CROUP A (See 5ur­
fnce \later - ueuna 
Proposal) 
CROUP B (Soe Surface 
Water - I..Itguna 
Proposal) 

o - Durtng recln~atlon And 
a alnlnnull of 10 years 
thereafter 

F - Scml-annu~lly 

P - Ground Hovement 
o - 1 Ye;3r HlnItau .. 

S - 7 
F - QUArterly for GROUP 

A, Semi-annually for 
GROUP 8 

P - CROUP A: I'll, 
conouc.tivity, TOS, 
temperature, HCO), 
Cl, SOt,. NR, K, Cn, 
11&. 1103, 51°2, lin, 
Fe, U(U~turnl), Ra-226 
CROUP B: 5~me as 
~ plus Ag, Al, 
Aft, a,· nil. Cd, CN, 
Co, C r, Cu t F, Jig 1 

Ho, N. Pb, POl" 
Se, V, Zn, Ra-220, 
Ph-2l0, rh-230 

D - 1 Year Ilinillum 

5 - 17 
F - Salle •• DOl Proposal 
P - Salle aa DOl Proposal 
D - A .. lnl .. u8 of 3 yeats 

follOwing reclamation 

Anaconda 
Proposal 

S - Stations along 
State IIlghway 279 

F - Semi-annually 
P - Ground Movement 
o - During reclaftilAtion 

and J yea rl the re­
after 

5 -
F - Qua rterly for 

CROUP C, Annually 
for GROUP D 

P - GROUP C: pll, 
~lY1t)', TOS, 
temperature, ncoJ. 
Cl, Ug, Hn, N8 J K, 
S04, Fe, N03, F, 
51°2, U(Hatural), 
Ra-226 GROUP D: 
Sa .. e a.CROii'P"A 
plus Zn, Pb, Ni, 
Se, Ba, Cu f 

U(lIatural) Ra-226 
D - During recla.ation 

and 3 years there­
s fter 

5 - 9 
F - Quarterly for 

CROUP E, Annually 
for CROUP F 

P - CROUP E: water 
level, pH, 
conductivity, 
temperature, TOS, 
5°4, U(lIatur.l), 
Ra-226 
CROUP F: S.lle as 
GRiJijp'i) Ident lfled 
for surface water 
plus water level. 
calc lUll, Al. As, B: 
Cr, Cd, Co, liS. Ho: 
Ill. P04, Ag, V 

D - During reclaraatlon 
and 3 yearl there­
after 

5 - 89 

Preferred 
Alternative 

F - Quarterly 
P - Ground Hovement 
o - Unt1l State Highway 279 

18 re11gned 

5 - 7 
F - Quarterly for CROUP 

A, SemI-annually for 
GROUP 8 

P - GROUP A: pll, 
~iVltY, lOS, 
temperature t IIC03. 
Cl, 504, Na, K, Ca, 
IIg, NO), 5102. lin. 
Fe, U(Natural), Ra-226 
GROUP B: SnIDe aa 
~ plus Ag, Al, 
As, 8, Da., Cd, eN, 
Co, Cr, Cu, F, IIg, 
Ho, H, Pb, P04. 
Se, V, In, Ra-228, 

o - During reclamation and' 
8. .lnimum of 10 years 
thereafter 

S - 17 
F - Seal-annually for Croup 

A, Annu.lly for Group 8 
P - Water levels plus Group A 
D - During 'reclamatlon and a 

minlilua of 10 years 
thereafter 
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